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(57) Abstract: Newly identified Olfactory G protein-coupled receptors (ORs), and the genes and cDNA encoding said receptors 
are described. Specifically, G protein-coupled receptors active in olfactory signaling, and the genes and cDNA encoding the same, 
are described, along with methods for isolating such genes and for isolating and expressing such receptors. Methods for represent - 
Q ing olfactory perception of a particula odorant in a mammal are also described, as are methods for generating novel molecules or 
£^ combinations of molecules that elicit a predetermined odor perception in a mammal, and methods for simulating one or more odors. 
^ Further, methods for stimulating or blocking odor perception in a mammal are also disclosed. 
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Cross Reference to Related Applications 

This application claims priority to the following provisional applications: U.S. 
5 Ser. No. 60/188,914, filed March 13, 2000, entitled, "NOVEL OLFACTORY 
RECEPTORS AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 
60/192,033, filed March 24, 2000, entitled, "NOVEL OLFACTORY RECEPTORS 
AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 60/198,474, filed 
April 12, 2000, entitled, "NOVEL OLFACTORY RECEPTORS AND GENE 

10 ENCODING THE SAME to Zozulya; U.S. Ser. No. 60/199,335, filed April 24, 2000, 
"HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to 
Zozulya; U.S. Ser. No. 60/207,702, filed May 26, 2000, entitled, "HUMAN 
OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; 
U.S. Ser. No. 60/213,849, filed June 23, 2000, entitled, "HUMAN OLFACTORY 

15 RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 
60/226,534, filed August 16, 2000, "HUMAN OLFACTORY RECEPTORS AND 
GENES ENCODING THE' SAME", to Zozulya; U.S. Ser. No. 60/230,732, filed 
September 7, 2000, "HUMAN OLFACTORY RECEPTORS AND GENES 
ENCODING THE SAME", to Zozulya; and U.S. Ser. No. 60/266,862, filed February 

20 7, 2001, "HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE 
SAME", to Zozulya. All of these applications are herein incorporated by reference in 
their entireties. 

Field of the Invention 

25 The invention relates to newly identified mammalian chemosensory G protein- 

coupled receptors, particularly olfactory receptors, fragments thereof, classes of such 
receptors, genes and cDNAs encoding said receptors, vectors including said receptors, 
and cells that express said receptors. The invention also relates to methods of using 
such receptors, fragments, genes, cDNAs, vectors, and cells to identify molecules 

30 involved in olfactory perception. The invention therefore has application in the 
selection and design of odorant compositions, as well as malodor blockers (olfactory 
receptor antagonists), particularly perfumes and fragrance compositions and 
components of deodorants and other malodor blocking compositions. 
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Description of the Related Art 

The olfactory system provides sensory information about the chemical 
composition of the external world. Olfactory sensation is thought to involve distinct 
5 signaling pathways. These pathways are believed to be mediated by olfactory 
receptors (ORs). CeDs which express olfactory receptors, when exposed to certain 
chemical stimuli, elicit olfactory sensation by depolarizing to generate an action 
potential, which is believed to trigger the sensation. 

As such, olfactory receptors specifically recognize molecules that elicit 

10 specific olfactory sensation. These molecules are also referred to herein as 
"odorants." Olfactory receptors belong to the 7-transmembrane receptor superfamily 
(Buck et al, Cell 65:175-87 (1991)), which are also known as G protein-coupled 
receptors (GPCRs). G protein-coupled receptors control many physiological 
functions, such as endocrine function, exocrine function, heart rate, lipolysis, 

15 carbohydrate metabolism, and transmembrane signaling. The biochemical analysis 
and molecular cloning of a number of such receptors has revealed many basic 
principles regarding the function of these receptors. 

For example, U. S. Patent No. 5,691,188 describes how upon a ligand binding 
to a GPCR, the receptor presumably undergoes a conformational change leading to 

20 activation of the G protein. G proteins are comprised of three subunits: a guanyl 
nucleotide binding a subunit, a P subunit, and a y subunit. G proteins cycle between 
two forms, depending on whether GDP or GTP is bound to the a subunit. When GDP 
is bound, the G protein exists as a heterotrimer: the GaPy complex. When GTP is 
bound, the a subunit dissociates from the heterotrimer, leaving a GPy complex. When 

25 a GaPy complex operatively associates with an activated G protein-coupled receptor 
in a cell membrane, the rate of exchange of GTP for bound GDP is increased and the 
rate of dissociation of the bound Got subunit from the GaPy complex increases. The 
free Got subunit and GPy complex are thus capable of transmitting a signal to 
downstream elements of a variety of signal transduction pathways. These events form 

30 the basis for a multiplicity of different cell signaling phenomena, including for 
example the signaling phenomena that are identified as neurological sensory 
perceptions such as taste and/or smell. 
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Genes encoding the olfactory receptors are active primarily in olfactory 
neurons (Axel, Set Amer., 273:154-59 (1995)). Individual olfactory receptor types 
are expressed in subsets of cells distributed in distinct zones of the olfactory 
epithelium (Breer, Semin. Cell Biol, 5:25-32 (1994)). The human genome contains 
5 approximately one thousand genes that encode a diverse repertoire of olfactory 
receptors (Rouquier, Nat Genet, 18:243-50 (1998); Trask, Hum. Mol Genet, 
7:2007-20 (1998)). It has been demonstrated that members of the OR gene family are 
distributed on all but a few human chromosomes. Through fluorescence in situ 
hybridization analysis, Rouquier showed that OR sequences reside at more than 25 

10 locations in the human genome. Rouquier also determined that the human genome 
has accumulated a striking number of dysfunctional OR copies: 72% of the analyzed 
sequences were found to be pseudogenes. An understanding of an animal's ability to 
detect and discriminate among the thousands of distinct odorants or tastants, and more 
particularly to distinguish, for example beneficial tastants or odorants from toxic 

15 tastants or odorants, is complicated by the fact that chemosensory receptors belong to 
a multigene family with over a thousand members. For instance, there are up to 1,000 
odorant receptors in mammals. 

Moreover, each chemosensory receptor neuron may express only one or a few 
of these receptors. With respect to odorant receptors, any given olfactory neuron can 

20 respond to a small set of odorant ligands. In addition, odorant discrimination for a 
given neuron may depend on the ligand specificity of the one or few receptors it 
expresses. To analyze odorant-receptor interactions and their effects on olfactory 
cells, specific ligands and the olfactory receptors to which they bind are identified. 
This analysis requires isolation and expression of olfactory polypeptides, followed by 

25 binding assays. 

Some studies suggest that OR genes can be expressed in tissues other that the 
olfactory epithelium, indicating potential alternative biological roles for this class of 
chemosensory receptors. Expression of various ORs has been reported in human and 
murine erythroid cells (Feingold 1999), developing rat heart (Drutel, Receptor 

30 Channels, 3(l):33-40 (1995)), avian notochord (Nef, PNAS, 94(9):4766-71 (1997)) 
and lingual epithelium (Abe, FES Led. , 316(3):253-56 (1993)). One experimentally 
documented case also established the existence of a large subset of mammalian ORs 
transcribed in testes and expressed on the surface of mature spermatozoa, thereby 
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suggesting a possible role of ORs in sperm chemotaxis (Parmenthier, Nature, 
355:453-55 (1992); Walensky, Mol Med., 1(2):130-41 (1998); Branscomb, Genetics, 
156(2):785-97 (2000)). It was also hypothesized that olfactory receptors might , 
provide molecular codes for highly specific cell-cell recognition functions in 
5 development and embryogenesis (Dreyer, PNAS, 95(1 l):9072-77 (1 998)). 

Complete or partial sequences of numerous human and other eukaryotic 
chemosensory receptors are currently known. See, e.g., Pilpel, Y. and Lancet, D., 
Protein Science, 8:969-77 (1999); Mombaerts, P., Annu. Rev. Neurosci., 22:487-50 
(1999); see also, EP0867508A2, US 5874243, WO 92/17585, WO 95/18140, WO 

10 97/17444, WO 99/67282. Due to the complexity of ligand-receptor interactions, and 
more particularly odorant-receptor interactions, information about ligand-receptor 
recognition is lacking. In part, the present invention addresses the need for better 
understanding of these interactions. The present invention also provides, among other 
things, novel chemosensory receptors, and methods for utilizing such novel 

15 chemosensory receptors and the genes and cDNAs encoding such receptors, especially 
for identifying compounds that can be used to module chemosensory transduction, 
such as olfaction. 

Summary of the Invention 
20 Toward that end, it is an object of the invention to provide a new family of G 

protein-coupled receptors comprising over two hundred fifty olfactory G protein- 
coupled receptors (OR) active in olfactory perception. It is another object of the 
invention to provide fragments and variants of such ORs which retain odorant-binding 
activity. 

25 It is yet another object of the invention to provide nucleic acid sequences or 

molecules that encode such ORs, fragments, or allelic variants. 

It is still another object of the invention to provide expression vectors which 
include nucleic acid sequences that encode such ORs, or fragments, or variants 
thereof, which are operably linked to at least one regulatory sequence such as a 
30 promoter, enhancer, or other sequences involved in positive or negative gene 
transcription and/or translation. 

It is still another object of the invention to provide human or non-human cells 
that functionally express at least one of such ORs, or fragments, or variants thereof. 
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It is still another object of the invention to provide OR fusion proteins or 

polypeptides which include at least a fragment of at least one of such ORs. 

It is another object of the invention to provide an isolated nucleic acid 

molecule encoding an OR comprising a nucleic acid sequence that is at least 30%, 
5 more preferably at least 50%, still more preferably at least 60-70%, and still more 

preferably 75%, preferably 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to a 

nucleic acid sequence selected from the group consisting of: SEQ. ID. NO. 2, SEQ. 

ID. NO. 4, SEQ. ID. NO. 6, SEQ. ID. NO. 8, SEQ. ID. NO. 10, SEQ. ID. NO. 12, 

SEQ. ID. NO. 14, SEQ. ID. NO. 16, SEQ. ID. NO. 18, SEQ. ID. NO. 20, SEQ. ID. 
10 NO. 22, SEQ. ID. NO. 24, SEQ. ID. NO. 26, SEQ. ID. NO. 28, SEQ. ID. NO. 30, 

SEQ. ID. NO. 32, SEQ. ID. NO. 34, SEQ. ID. NO. 36, SEQ. ID. NO. 38, SEQ. ID. 

NO. 40, SEQ. ID. NO. 42, SEQ. ID. NO. 44, SEQ. ID. NO. 46, SEQ. ID. NO. 48, 

SEQ. ID. NO. 50, SEQ. ID. NO. 52, SEQ. ID. NO. 54, SEQ. ID. NO. 56, SEQ. ID. 

NO. 58, SEQ. ID. NO. 60, SEQ. ID. NO. 62, SEQ. ID. NO. 64, SEQ. ID. NO. 66, 
15 SEQ. ID. NO. 68, SEQ. ID. NO. 70, SEQ. ID. NO. 72, SEQ. ID. NO. 74, SEQ. ID. 

NO. 76, SEQ. ID. NO. 78, SEQ. ID. NO. 80, SEQ. ID. NO. 82, SEQ. ID. NO. 84, 

SEQ. ID. NO. 86, SEQ. ID. NO. 88, SEQ. ID. NO. 90, SEQ. ID. NO. 92, SEQ. ID. 

NO. 94, SEQ. ID. NO. 96, SEQ. ID. NO. 98, SEQ. ID. NO. 100, SEQ. ID. NO. 102, 

SEQ. ID. NO. 104, SEQ. ID. NO. 106, SEQ. ID. NO. 108, SEQ. ID. NO. 110, SEQ. 
20 ID. NO. 112, SEQ. ID. NO. 114, SEQ. ID. NO. 116, SEQ. ID. NO. 118, SEQ. ID. 

NO. 120, SEQ. ID. NO. 122, SEQ. ID. NO. 124, SEQ. E>. NO. 126, SEQ. ID. 

NO. 128, SEQ. ID. NO. 130, SEQ. ID. NO. 132, SEQ. ID. NO. 134, SEQ. ID. 

NO. 136, SEQ. ID. NO. 138, SEQ. ID. NO. 140, SEQ. ID. NO. 142, SEQ. ID. 

NO. 144, SEQ. ID. NO. 146, SEQ. ID. NO. 148, SEQ. ID. NO. 150, SEQ. ID. 
25 NO. 152, SEQ. ID. NO. 154, SEQ. ID. NO. 156, SEQ. ID. NO. 158, SEQ. ID. 

NO. 160, SEQ. ID. NO. 162, SEQ. ID. NO. 164, SEQ. ID. NO. 166, SEQ. ID. 

NO. 168, SEQ. ID. NO. 170, SEQ. ID. NO. 172, SEQ. ID. NO. 174, SEQ. ID. . 

NO. 176, SEQ. ID. NO. 178, SEQ. ID. NO. 180, SEQ. ID. NO. 182, SEQ. ID. 

NO. 184, SEQ. ID. NO. 186, SEQ. ID. NO. 188, SEQ. ID. NO. 190, SEQ. ID. 
30 NO. 192, SEQ. ID. NO. 194, SEQ. ID. NO. 196, SEQ. ID. NO. 198, SEQ. ID. 

NO. 200, SEQ. ID. NO. 202, SEQ. ID. NO. 204. SEQ. ID. NO. 206, SEQ. ID. 

NO. 208, SEQ. ID. NO. 210, SEQ. ID. NO. 212, SEQ. ID. NO. 214, SEQ. ID. 

NO. 216, SEQ. ID. NO. 218, SEQ. ID. NO. 220, SEQ. ID. NO. 222, SEQ. ID. 
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NO. 224, SEQ. ID. NO. 226, SEQ. ID. NO. 228, SEQ. ID. NO. 230, SEQ. ID. 
NO. 232, SEQ. ID. NO. 234, SEQ. ID. NO. 236, SEQ. ID. NO. 238, SEQ. ID 
NO. 240, SEQ. ID. NO. 242, SEQ. ID. NO. 244, SEQ. ID. NO. 246, SEQ. ID. NO. 
248, SEQ. ID. NO. 250, SEQ. ID. NO. 252, SEQ. ID. NO. 254, SEQ. ID. NO. 256, 
5 SEQ. ID. NO. 258, SEQ. ID. NO. 260, SEQ. ID. NO. 262, SEQ. ID NO. 264, SEQ. 
ID. NO. 266, SEQ. ID. NO. 268, SEQ. ID. NO. 270, SEQ. ID. NO. 272, SEQ. ID. 
NO. 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, 
SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID . 
NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, 

10 SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID 
NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, 
SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID 
NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, 
SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID 

15 NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, 
SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID 
NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370 ,SEQ ID NO: 372, 
SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID 
NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, 

20 SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, 
SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID 
NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, 
SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID 

25 NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, 
SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID 
NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, 
SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID 
NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, 

30 SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ED 
NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, 
SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID 
NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512. 
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It is a further object of the invention to provide an isolated nucleic acid 

molecule comprising a nucleic acid sequence that encodes a polypeptide having an 
, amino acid sequence which is at least 40%, more preferably at least 50%, still more 

preferably at least 60-70%, and still more preferably 75%, 85%, 90%, 95%, 96%, 
5 97%, 98%, or 99% identical to an amino acid sequence selected from the group 

consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, 

SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. 

NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
10 NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 

SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 

SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. HO. 79, 
15 SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 

NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 

NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
20 NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 

NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID: NO. 143, SEQ. ID. NO. 145, SEQ. ID. 

NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 
25 NO. 163, SEQ. ID. NO. 165, SEQ. ED. NO. 167, SEQ. ED, NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ED. NO. 175, SEQ. ED. NO. 177, SEQ. ED. 

NO. 179, SEQ. ED. NO. 181, SEQ. ED. NO. 183, SEQ. ED. NO. 185, SEQ. ED. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ED. 
30 NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 

NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. E>. NO. 229, SEQ. ED. NO: 231, SEQ. ED. NO. 233, SEQ. ID. 
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NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ, ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. JD. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
5 NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
10 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
15 SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
20 NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 

ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
25 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 

SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 

NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
30 SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 

ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 5 1 1. 
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It is still a further object of the invention to provide an isolated nucleic acid 

molecule comprising a nucleic acid sequence that encodes a fragment of a polypeptide 

having an amino acid sequence selected from the group consisting of: SEQ. ID. 

NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. 
5 NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, 

SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. 

NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, 

SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. 

NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, 
10 SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. 

NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, 

SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. 

NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, 

SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. 
15 NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. NO. 107, SEQ. E>. 

NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. NO. 115, SEQ. ID. 

NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. NO. 123, SEQ. ID. 

NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. NO. 131, SEQ. ID. 

NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. NO. 139, SEQ. ID. 
20 NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. NO. 147, SEQ. ID. 

NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. NO. 155, SEQ. ID. 

NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. NO. 163, SEQ. ID. 

NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. NO. 171, SEQ. E>. 

NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. NO. 179, SEQ. ID. 
25 NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. NO. 187, SEQ. ID. 

NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. NO. 195, SEQ. ID. 

NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. NO. 203, SEQ. ID. 

NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. NO. 211, SEQ. ID. 

NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. NO. 219, SEQ. ID. 
30 NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. NO. 227, SEQ. ID. 

NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. NO. 235, SEQ. ID. 

NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 243, SEQ. ID. NO. 

245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, SEQ. ID. NO. 253, 
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SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. ID. NO. 261, SEQ. 

ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. NO. 269, SEQ. ID. 

NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 277, SEQ. ID. NO. 

279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, SEQ. ID. NO. 287, 
5 SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. ID. NO. 295, SEQ. 

ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. NO. 303, SEQ. ID. 

NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 311, SEQ. ID. NO. 

313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, SEQ. ID. NO. 321, 

SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. ID. NO. 329, SEQ. 
10 ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. NO. 337, SEQ. ID. 

NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 345, SEQ. ID. NO. 

347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ED. NO. 353, SEQ. ID. NO. 355, 

SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. ID. NO. 363, SEQ. 

ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 371, SEQ. ID. NO. 
15 373, SEQ. ID. NO 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, 

SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. 

ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. 

NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 

407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, 
20 SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. 

ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. 

NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 

441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, 

SEQ. ID. NO. 451, SEQ. ID. NO; 453, SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. 
25 ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. 

NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 

475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, 

SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. 

ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 
30 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and 

SEQ ID NO: 511, wherein the fragment is at least 10, preferably 20, 30, 50, 70, 100, 

or 150 amino acids in length. 
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It is still a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a variant of said fragment, 
wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 amino acid 
residues. 

5 It is still another object of the invention to provide an isolated polypeptide 

comprising an amino acid sequence that is at least 40%, 50%, 60%, 70%, 80%, 90%, 

95%, 96%, 97%, 98%, or 99% identical to an amino acid sequence selected from the 

group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 

NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
10 ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 

SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
15 SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 

NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
20 NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 

NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 

NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
25 NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. E). NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 
30 NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
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NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
5 SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
10 ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
15 NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. E). NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
20 SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
25 E>. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 

439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 

SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
30 NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 

SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 

ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
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499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 511. 

It is still a further object of the invention to provide an isolated polypeptide 

comprising a fragment of a polypeptide having an amino acid sequence selected from 
5 the group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 

NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 

ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
10 SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID, NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 

SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
15 NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 

NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 

NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
20 NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 

NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
25 NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. H>. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 
30 NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 

NO. 219, SEQ. ID. NO. 221, SEQ. E>. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
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243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
5 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
10 SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
15 ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375. SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
20 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 

ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 

439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
25 SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 

NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 

SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
30 ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ , 

ID NO: 509 and SEQ ID NO: 511, wherein the fragment is at least 40, preferably 60, 

80, 100, 150, 200, or 250 amino acids in length. 
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It is still a further object of the invention to provide an isolated polypeptide 
comprising a variant of said fragment, especially naturally occurring allelic variants, 
the expression of which may be significant in the manner by which different persons 
in the human population perceive odors differently, both on a qualitative and 
5 quantitative level , wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 
amino acid residues. 

It is still another object of the invention to provide agonists, including inverse 
agonists, or antagonists of such ORs, or fragments or variants thereof. 

It is yet another object of the invention to provide methods for representing the 
1 0 perception of odor and/or for predicting the perception of odor in a mammal, 

including in a human. Preferably, such methods may be performed by using the ORs, 
or fragments or variants thereof, and genes encoding such ORs, or fragments or 
variants thereof, disclosed herein. 
It is yet another object of the invention to provide novel molecules or combinations of 
1 5 molecules which elicit a predetermined olfactory perception in a mammal. Such 
molecules or compositions can be generated by determining a value of olfactory 
perception in a mammal for a known molecule or combinations of molecules; 
determining a value of olfactory perception in a mammal for one or more unknown 
molecules or combinations of molecules; comparing the value of olfactory perception 
20 in a mammal for one or more unknown compositions to the value of olfactory 

perception in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 
molecules to form a molecule or combination of molecules that elicits a 
25 predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 

perception in a mammal. 
It is still a further object of the invention to provide a method of screening one 
or more compounds for the presence of an odor detectable by a mammal, comprising: 
30 a step of contacting said one or more compounds with the disclosed ORs, fragments 
or variants thereof, preferably wherein the mammal is a human. 

It is another object of the invention to provided a method for simulating a 
fragrance, comprising: for each of a plurality of ORs, or fragments of variants thereof 
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disclosed herein, preferably human ORs, ascertaining the extent to which the OR 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously ascertained interaction with one or more of the ORs, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 
5 fragrance. Interaction of a fragrance with an OR can be determined using any of the 
binding or reporter assays described herein. The plurality of compounds may then be 
combined to form a mixture. If desired, one or more of the plurality of the 
compounds can be combined covalently. The combined compounds substantially 
stimulate at least 50%, 60%, 70%, 75%, 80% or 90% or all of the receptors that are 

1 0 substantially stimulated by the fragrance. 

In yet another aspect of the invention, a method is provided wherein a plurality 
of standard compounds are tested against a plurality of ORs, or fragments or variants 
thereof, to ascertain the extent to which the ORs each interact with each standard 
compound, thereby generating a receptor stimulation profile for each standard 

15 compound. These receptor stimulation profiles may then be stored in a relational 
database on a data storage medium. The method may further comprise providing a 
desired receptor-stimulation profile for a scent; comparing the desired receptor 
stimulation profile to the relational database; and ascertaining one or more 
combinations of standard compounds that most closely match the desired receptor- 

20 stimulation profile. The method may further comprise combining standard 
compounds in one or more of the ascertained combinations to simulate the scent. 

It is a further object of the invention to provide a method for representing 
olfactory perception of a particular smell in a mammal, comprising: providing values 
Xi to X n representative of the quantitative stimulation of each of n ORs of said 

25 vertebrate, where n is greater than or equal to 4, n is greater than or equal to 12; n is 
greater than or equal to 24, n is greater than or equal to 48; n is greater than or equal to 
72; n is greater than or equal to 96; n is greater than or equal to 120; n is greater than 
or equal to 144; n is greater than or equal to 168; n is greater than or equal to 192; n is 
greater than or equal to 216, or n is greater than or equal to 256; and generating from 

30 said values a quantitative representation of olfactory perception. The ORs may be an 
olfactory receptor disclosed herein, or fragments or variants thereof, the representation 
may constitutes a point or a volume in ?i-dimensional space, may constitutes a graph 
or a spectrum, and may constitutes a matrix of quantitative representations. Also, the 
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providing step may comprise contacting a plurality of recombinant^ produced ORs, 
or fragments or variants thereof, with a test composition and quantitatively measuring 
the interaction of said composition with said receptors. 

It is yet another object of the invention to provide a method for predicting the 
5 olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n ORs of said vertebrate, where n is greater than or equal to 4 n is greater than 
or equal to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is 

10 greater than or equal to 72; n is greater than or equal to 96; n is greater than or equal to 
120; n is greater 1 than or equal to 144; n is greater than or equal to 168; n is greater 
than or equal to 192; n is greater than or equal to 216, or n is greater than or equal to 
256; for one or more molecules or combinations of molecules yielding known 
olfactory perception in a mammal; and generating from said values a quantitative 

15 representation of olfactory perception in a mammal for the one or more molecules or 
combinations of molecules yielding known olfactory perception in a mammal, 
providing values Xi to X n representative of the quantitative stimulation of each of n 
ORs of said vertebrate, where n is greater than or equal to 4, n is greater than or equal 
to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is greater than 

20 or equal to 72; n is greater than or equal to 96; n is greater than or equal to 120; n is 
greater than or equal to 144; n is greater than or equal to 168; n is greater than or equal 
to 192; n is greater than or equal to 216, or n is greater than or equal to 273; for one or 
more molecules or combinations of molecules yielding unknown olfactory perception 
in a mammal; and generating from said values a quantitative representation of 

25 olfactory perception in a mammal for the one or more molecules or combinations of 
molecules yielding unknown olfactory perception in a mammal, and predicting the 
olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal by 
comparing the quantitative representation of olfactory perception in a mammal for the 

30 one or more molecules or combinations of molecules yielding unknown olfactory 
perception in a mammal to the quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
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olfactory perception in a mammal. The ORs used in this method may include an 
olfactory receptor, or fragment or variant thereof, disclosed herein. 

Brief Description of the Drawings 
5 Figure 1 illustrates the multiple sequence alignment derived for fifty novel 

ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR1 through AOLFR52. The alignment protocol 
used the Clustal method with PAM250 residue weight table. Amino acid sequences 
10 AOLFR2 through AOLFR52 were analyzed for alignment with the AOLFR1 amino 
acid sequence. 

Figure 2 illustrates the multiple sequence alignment derived for fifty novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 

15 described herein are designated AOLFR54 through AOLFR109. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR55 through AOLFR109 were analyzed for alignment with the 
AOLFR54 amino acid sequence. 

Figure 3 illustrates the multiple sequence alignment derived for fifty novel 

20 ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR110 through AOLFR163. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR111 through AOLFR163 were analyzed for alignment with the 

25 AOLF1 1 0 amino acid sequence. 

Figure 4 illustrates the multiple sequence alignment derived for fifty-four 
novel ORs, indicating areas of homology and presence of sequence motifs 
characteristic for olfactory receptors. The fifty-four novel human olfactory receptors 
(hOR) proteins described herein are designated AOLFR165 through AOLFR217. The 

30 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR166 through AOLFR217 were analyzed for alignment 
with the AOLFR165 amino acid sequence. 
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Figure 5 illustrates the multiple sequence alignment derived for fifty-two novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty-two novel human olfactory receptors (hOR) proteins 
described herein, which are designated AOLFR218 through AOLFR328. The 
5 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR219 through AOLFR328 were analyzed for alignment 
with the AOLFR218 amino acid sequence. 

Detailed Description of the Invention 

10 The invention thus provides isolated nucleic acid molecules encoding 

olfactory-cell-specific G protein-coupled receptors ("GPCRs"), and the polypeptides 
they encode. These nucleic acid molecules and the polypeptides that they encode are 
members of the olfactory receptor family. Other members of the olfactory receptor 
family are disclosed in Krautwurst, et al, Cell, 95:917-26 (1998), and WO 0035274, 

J 5 the contents of which are herein incorporated by reference in their entireties. 

According to one aspect of the invention, genes encoding over two hundred 
fifty distinct, novel human olfactory (odorant) receptors (also herein referred to ORs) 
have been identified in genome sequence databases. All of these receptor genes have 
been initially detected by computer DNA sequence analysis of genomic clones 

20 (unfinished High Throughput Genomic Sequence database accession numbers 
AB045359, AP002532, AP002533, AL365440, AC073487, AL359636, AL359955, 
AP002535, AB045365, AL359218, AC002555, AB045361, AL359512, AC023255, 
AL358773, AL357767, AL358874, AC068380, AC025283, AP002407, AC018700, 
AC022289, AC006313, AC002556, AC011571, AL121944, AC007194, AP001112, 

25 AC021660, AP000723, AC016856, AC018700, AP000818, AC00596, AP000916, 
AC011517, AP001112, AP000916, AC021427, AC021427, AC020884, AC019108, 
AL135841, AL133410, AF186996, AL138834, AC009237, AC025249, AC010930, 
AC009758, AC009642, AC009758, AC025249, AF101706, AC009642, AC025249, 
AC021660, AC011647, AC011711, AC09642, AC020597, AC011711, AC019088, 

30 AC022882, AC011571, AL121944, AP000435, AC012616, AC010332, AC010766, 
AP000743, AC021809, AC011879, AC021304, AC023226, AL160314, AC021304, 
AC020380, AC011904, AC004977, AC021304, AP000868, AP000825, AC023080, 
AC022207, AC121986, AC010814, AC018700, AC021304, AC008620, AC011537, 
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AC010760, AC027641, AC017103, AC024729, AC024257, AC025115, AP001524, 
AP000916, AC010814, AL162254, AC025234, AP001521, AC026090, AC019088, 
AC016856, AC016787, AC009594, AC026038, AQ628489, AC025942, AL163152, 
AC026975, AC024654, AP001803, AP001804, AL353767, AP001884, AC026083, 
5 AC018793, AP000818, AL353894, AL049734, AL355366, AC011464, AC037472, 
AC036111, AC019093, AC027239, AC027522, AC009545, AC021333, AC036216, 
AC021935, AC022762, AL356019, AC055861, AC018375, AC072059, AC068339, 
AC022891, AL357039, AP002345, AC044810, AC073113, AC024399, AC023564, 
AL390860, AC074365, AP002826, AL359636, AL391534, AC055731, AC076959, 

10 AP002826, AC019088, AC009779, AL445307, AP002512, AP000818, AC079190) 
by virtue of their sequence homology to some of the known human and other 
mammalian olfactory receptor genes. 

Alternatively, nucleic acids encoding the olfactory receptors (ORs) and 
polypeptides of the invention can be isolated from a variety of sources, genetically 

15 engineered, amplified, synthesized, and/or expressed recombinantly according to the 
methods disclosed in WO 0035374, which is herein incorporated by reference in its 
entirety. 

These nucleic acids provide valuable probes for the identification of olfactory 
cells, as the nucleic acids are specifically expressed in olfactory cells. They can also 

20 serve as tools for the generation of sensory topographical maps that elucidate the 
relationship between olfactory cells and olfactory sensory neurons leading to olfactory 
centers in the brain. Furthermore, the nucleic acids and the polypeptides they encode 
can be used as probes to elucidate olfactory-inducted behaviors. 

The invention also provides methods of screening for modulators, e.g., 

25 activators, inhibitors, stimulators, enhancers, agonists, inverse agonists and 
antagonists, of the ORs, or fragments or variants thereof, of the invention. Such 
modulators of olfactory transduction are useful for pharmacological and genetic 
modulation of olfactory signaling pathways. These methods of screening can be used 
to identify high affinity agonists and antagonists of olfactory cell activity. These 

30 modulator compounds can then be used in the food, pharmaceutical, and cosmetic 
industries to customize odors and fragrances. 

Thus, the invention provides assays for olfactory modulation, where the ORs, 
or fragments or variants thereof, of the invention act as direct or indirect reporter 
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molecules for the effect of modulators on olfactory transduction. The ORs, or 
fragments or variants thereof, can be used in assays, e.g. y to measure changes in ion 
concentration, membrane potential, current flow, ion flux, transcription, signal 
transduction, receptor-ligand interaction, second messenger concentrations, in vitro, in 
5 vivo and ex vivo. In one embodiment, the ORs, or fragments or variants thereof, can 
be used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein (see, e.g. y Mistili et aL 9 Nature Biotech., 15:961-64 (1997)). 
In another embodiment, the ORs, or fragments or variants thereof, can be expressed in 
host cells, and modulation of olfactory transduction via OR activity can be assayed by 

1 0 measuring changes in Ca 2+ levels. 

Methods of assaying for modulators of olfactory transduction include in vitro 
ligand binding assays using the ORs of the invention, or fragments or variants thereof. 
More particularly, such assays can use the ORs; portions thereof such as the 
extracellular or transmembrane domains; chimeric proteins comprising one or more of 

15 such domains; oocyte receptor expression; tissue culture cell receptor expression; 
transcriptional activation of the receptor; G protein binding to the receptor; ligand 
binding assays; voltage, membrane potential and conductance changes; ion flux 
, assays; changes in intracellular second messengers such as cAMP and inositol 
triphosphate; changes in intracellular Ca 2+ levels; and neurotransmitter release. 

20 The invention also provides for methods of detecting olfactory nucleic acid 

and protein expression, allowing for the investigation of olfactory transduction 
regulation and specific identification of olfactory receptor cells. The ORs, fragments, 
and variants of the invention can also be used to generate monoclonal and polyclonal 
antibodies useful for identifying olfactory receptor cells. Olfactory receptor cells can 

25 be identified using techniques such as reverse transcription and amplification of 
mRNA, isolation of total RNA or poly A + RNA, northern blotting, dot blotting, in situ 
hybridization, RNase protection, SI digestion, probing DNA microchip arrays, 
western blots, and the like. 

A. Identification and Characterization of Olfactory Receptors 
30 The amino acid sequences of the ORs and polypeptides of the invention can be 

identified by putative translation of the coding nucleic acid sequences. These various 
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amino acid sequences and the coding nucleic acid sequences may be compared to one 
another or to other sequences according to a number of methods. 

For example, in sequence comparison, typically one sequence acts as a 
reference sequence, to which test sequences are compared. When using a sequence 
5 comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 
described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 

10 sequence identities for the test sequences relative to the reference sequence, based on 
the program parameters. 

A "comparison window," as used herein, includes reference to a segment of 
any one of the number of contiguous positions selected from the group consisting of: 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 

15 which a sequence may be compared to a reference sequence of the same number of. 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well known in the art. Optimal alignment 
of sequences for comparison can be conducted, e.g., by the local homology algorithm 
of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment 

20 algorithm of Needleman & Wunsch, J Mol. Biol 48:443 (1970), by the search for 
similarity method of Pearson & Lipman, PNAS, 85:2444 (1988), by computerized 
implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the 
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., 
Madison, Wl), or by manual alignment and visual inspection (see, e.g., Current 

25 Protocols in Molecular Biology (Ausubel et al. t eds. 1995 supplement)). 

A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and 
Altschul et al, J Mol Biol 215:403-410 (1990), respectively. Software for 

30 performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves 
first identifying high scoring sequence pairs (HSPs) by identifying short words of 
length W in the query sequence, which either match or satisfy some positive-valued 
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threshold score T when aligned with a word of the same length in a database 
sequence. T is referred to as the neighborhood word score threshold (Altschul et al, 
Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and Altschul et al, JMol Biol 
215:403-410 (1990)). These initial neighborhood word hits act as seeds for initiating 
5 searches to find longer HSPs containing them. The word hits are extended in both 
directions along each sequence for as far as the cumulative alignment score can be 
increased. Cumulative scores are calculated using, for nucleotide sequences, the 
parameters M (reward score for a pair of matching residues; always > 0) and N 
(penalty score for mismatching residues; always < 0). For amino acid sequences, a 

10 scoring matrix is used to calculate the cumulative score. Extension of the word hits in 
each direction are halted when: the cumulative alignment score falls off by the 
quantity X from its maximum achieved value; the cumulative score goes to zero or 
below, due to the accumulation of one or more negative-scoring residue alignments; 
or the end of either sequence is reached. The BLAST algorithm parameters W, T, and 

15 X determine the sensitivity and speed of the alignment. The BLASTN program (for 
nucleotide sequences) uses as defaults a wordlength (W) of 1 1, an expectation (B) or 
10, M=5, N=-4 and a comparison of both strands. For amino acid sequences, the 
BLASTP program uses as defaults a wordlength of 3, and expectation (E) of 10, and 
the BLOSUM62 scoring matrix (see Henikoff & Henikoff, PNAS, 89:10915 (1989)) 

20 alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both 
strands. 

Another example of a useful algorithm is PILEUP. PILEUP creates a multiple 
sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 

25 called "tree" or "dendogram" showing the clustering relationships used to create the 
alignment (see, e.g., Figure 2). PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittle, JMol Evol 35:351-60 (1987). The method- 
used is similar to the method described by Higgins & Sharp, CABIOS 5:151-153 
(1989). The program can align up to 300 sequences, each of a maximum length of 

30 5,000 nucleotides or amino acids. The multiple alignment procedure begins with the 
pairwise alignment of the two most similar sequences, producing a cluster of two 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 
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extension of the pairwise alignment of two individual sequences. The final alignment 
is achieved by a series of progressive, pairwise alignments. The program is run by 
designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
5 PILEUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity relationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. PILEUP can 
be obtained from the GCG sequence analysis software package, e.g., version 7. 0 
(Devereaux et al. 9 Nuc. Acids Res. 12:387-395 (1984) encoded by the genes were 

10 derived by conceptual translation of the corresponding open reading frames. 
Comparison of these protein sequences to all known proteins in the public sequence 
databases using BLASTP algorithm revealed their strong homology to the members of 
the mammalian olfactory receptor family, each of the odorant receptor sequences 
having at least 50%, and preferably at least 55%, at least 60%, at least 65%, and most 

15 preferably at least 70%, amino acid identity to at least one known member of the 
family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative OR proteins generally having lengths of approximately 290 to 
approximately 400 amino acid residues that contain seven transmembrane domains, as 

20 predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor 7-transmembrane (7TM) superfamily, which includes the 
subset of taste and olfactory receptors. In addition to the overall structural similarity, 
each of the ORs identified herein has a characteristic sequence signature of an 
olfactory receptor. In particular, all the identified sequences contain very close 

25 matches to the following consensus amino acid motifs (Mombaerts, 1999, Pilpel 
1999): EFTLL (SEQ ID NO: 513) before transmembrane domain 1, LHTPMY (SEQ 
ID No: 514) in intracellular loop 1, MAYDRYVAIC (SEQ ED NO: 510) at the end of 
transmembrane domain 3 and the beginning of intracellular loop 2, SY at the end of 
transmembrane domain 5, FSTCSSH (SEQ ID NO: 516) in the beginning of 

30 transmembrane domain 6, and PMLNPF (SEQ ID NO: 517) in transmembrane 
domain 7. Combination of all the above-mentioned structural features of the 
identified genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family. 
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As noted above, complete or partial sequences of numerous human and other 
eukaryotic olfactory receptors are currently known. The novel human receptors have 
amino acid sequences distinctly different from the previously known human olfactory 
receptors, which suggests their different specificity in odorant recognition. Therefore, 
5 these novel receptors and their genes can be used, alone or in combination with known 
olfactory receptors, in developing detection systems and assays for chemically distinct 
types of odorants not recognized by the known receptors, as well as for diagnostic and 
research purposes. 

B. Definitions 

10 As used herein, the following terms have the meanings ascribed to them unless 

specified otherwise. 

"OR" refers to one or more members of a family of G protein-coupled 
receptors that are expressed in olfactory cells. Olfactory receptor cells can also be 
identified on the basis of morphology {see, e.g., Roper, supra), or by the expression of 

15 proteins specifically expressed in olfactory cells. OR family members may have the 
ability to act as receptors for olfactory transduction. 

"OR" nucleic acids encode a family of GPCRs with seven transmembrane 
regions that have "G protein-coupled receptor activity," e.g., they may bind to G 
proteins in response to extracellular stimuli and promote production of second 

20 messengers such as TP 3, cAMP, cGMP, and Ca 2+ via stimulation of enzymes such as 
phospholipase C and adenylate cyclase (for a description of the structure and function 
of GPCRs, see, e.g., Fong, supra, and Baldwin, supra). A single olfactory cell may 
contain many distinct OR polypeptides. 

Topologically, certain chemosensory GPCRs have an cc N~terminal domain;" 

25 "extracellular domains;" "transmembrane domains" comprising seven transmembrane 
regions, and corresponding cytoplasmic, and extracellular loops; "cytoplasmic 
domains," and a "C-tenninai domain" {see, e.g., Hoon et al, Cell, 96:541-51 (1999); 
Buck & Axel, Cell, 65:175-87 (1991)). These domains can be structurally identified 
using methods known to those of skill in the art, such as sequence analysis programs 

30 that identify hydrophobic and hydrophilic domains {see, e.g., Stryer, Biochemistry, 
(3rd ed. 1988); see also any of a number of Internet based sequence analysis 
programs, such as those found at dot.imgen.bcm.tmc.edu). Such domains are useful 
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for making chimeric proteins and for in vitro assays of the invention, e.g., ligand 
binding assays. 

"Extracellular domains" therefore refers to the domains of OR polypeptides 
that protrude from the cellular membrane and are exposed to the extracellular face of 
5 the cell. Such domains generally include the "N terminal domain" that is exposed to 
the extracellular face of the cell, and optionally can include portions of the 
extracellular loops of the transmembrane domain that are exposed to the extracellular 
face of the cell, i.e., the loops between transmembrane regions 2 and 3, between 
transmembrane regions 4 and 5, and between transmembrane regions 6 and 7. 

10 The "N terminal domain" region starts at the N-terminus and extends to a 

region close to the start of the transmembrane domain. "Transmembrane domain," 
which comprises the seven 'transmembrane regions," refers to the domain of OR 
polypeptides that lies within the plasma membrane, and may also include the 
corresponding cytoplasmic (intracellular) and extracellular loops. The seven 

15 transmembrane regions and extracellular and cytoplasmic loops can be identified 
using standard methods, as described in Kyte & Doolittle, J. Mol. Biol, 157:105-32 
(1982)), or in Stryer, supra. The general secondary and tertiary structure of 
transmembrane domains, in particular the seven transmembrane domains of 7- 
transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 

20 primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. These 
transmembrane domains are useful for in vitro ligand-binding assays, both soluble and 
solid phase. 

"Cytoplasmic domains" refers to the domains of OR polypeptides that face the 
25 inside of the cell, e.g., the "C terminal domain" and the intracellular loops of the 
transmembrane domain, e.g., the intracellular loop between transmembrane regions 1 
and 2, the intracellular loop between transmembrane regions 3 and 4, and the 
intracellular loop between transmembrane regions 5 and 6. "C terminal domain" 
refers to the region that spans the end of the last transmembrane domain and the C- 
30 terminus of the protein, and which is normally located within the cytoplasm. 

The term "ligand-binding region" or "ligand-binding domain" refers to 
sequences derived from a chemosensory receptor, particularly an olfactory receptor, 
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that substantially incorporates at least transmembrane domains n to VII. The ligand- 
binding region may be capable of binding a ligand, and more particularly, an odorant. 

The phrase "functional effects" in the context of assays for testing compounds 
that modulate OR family member mediated olfactory transduction includes the 
5 determination of any parameter that is indirectly or directly under the influence of the 
receptor, e.g., functional, physical and chemical effects. It includes ligand binding, 
changes in ion flux, membrane potential, current flow, transcription, G protein 
binding, GPCR phosphorylation or dephosphorylation, signal transduction, 
receptor-ligand interactions, second messenger concentrations (e.g., cAMP, cGMP, 
10 IP3, or intracellular Ca 2+ ), in vitro, in vivo, and ex vivo and also includes other 
physiologic effects such increases or decreases of neurotransmitter or hormone 
release. 

By "determining the functional effect" in the context of assays is meant assays 
for a compound that increases or decreases a parameter that is indirectly or directly 

15 under the influence of an OR family member, e.g., functional, physical and chemical 
effects. Such functional effects can be measured by any means known to those skilled 
in the art, e.g., changes in spectroscopic characteristics (e.g., fluorescence, 
absorbance, refractive index), hydrodynamic (e.g., shape), chromatographic, or 
solubility properties, patch clamping, voltage-sensitive dyes, whole cell currents, 

20 radioisotope efflux, inducible markers, oocyte OR gene expression; tissue culture cell 
OR expression; transcriptional activation of OR genes; ligand-binding assays; voltage, 
membrane potential and conductance changes; ion flux assays; changes in intracellular 
second messengers such as cAMP, cGMP, and inositol triphosphate (IP3); changes in 
intracellular calcium levels; neurotransmitter release, and the like. 

25 "Inhibitors," "activators," and "modulators" of OR genes or proteins are used 

interchangeably to refer to inhibitory, activating, or modulating molecules identified 
using in vitro and in vivo assays for olfactory transduction, e.g., ligands, agonists, 
antagonists, and their homologs and mimetics. Inhibitors are compounds that, e.g, 
bind to, partially or totally block stimulation, decrease, prevent, delay activation, 

30 inactivate, desensitize, or down regulate olfactory transduction, e.g., antagonists. 
Activators are compounds that, e.g., bind to, stimulate, increase, open, activate, 
facilitate, enhance activation, sensitize, or up regulate olfactory transduction, e.g, 
agonists. Modulators include compounds that, e.g., alter the interaction of a receptor 
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with: extracellular proteins that bind activators or inhibitor (eg., ebnerin and other 
members of the hydrophobic cairier family); G proteins; kinases (eg., homologs of 
rhodopsin kinase and beta adrenergic receptor kinases that are involved in 
deactivation and desensitization of a receptor); and arrestins, which also deactivate 
5 and desensitize receptors. Modulators can include genetically modified versions of 
OR family members, e.g., with altered activity, as well as naturally occurring and 
synthetic ligands, antagonists, agonists, small chemical molecules and the like. Such 
assays for inhibitors and activators include, eg., expressing OR family members in 
cells or cell membranes, applying putative modulator compounds, in the presence or 

10 absence of tastants, eg., sweet tastants, and then determining the functional effects on 
olfactory transduction, as described above. Samples or assays comprising OR family 
members that are treated with a potential activator, inhibitor, or modulator are 
compared to control samples without the inhibitor, activator, or modulator to examine 
the extent of modulation. Control samples (untreated with modulators) are assigned a 

15 relative OR activity value of 100%. Inhibition of a OR is achieved when the OR 
activity value relative to the control is about 80%, optionally 50% or 25-0%. 
Activation of an OR is achieved when the OR activity value relative to the control is 
110%, optionally 150%, optionally 200-500%, or 1000-3000% higher. 

The terms "purified," "substantially purified," and "isolated" as used herein 

20 refer to the state of being free of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantially purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. In one preferred embodiment, these terms refer to the 

25 compound of the invention comprising at least 95% of the mass, by weight, of a given 
sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
■ also refers to a state of purification or concentration different than that which occurs 
naturally in the mammalian, especially human, body. Any degree of purification or 

30 concentration greater than that which occurs naturally in the mammalian, especially 
human, body, including (1) the purification from other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammalian, especially human, body, are within the 
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meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 
proteins, described herein, may be isolated, or otherwise associated with structures or 
compounds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
5 As used herein, the term "isolated," when referring to a nucleic acid or 

polypeptide refers to a state of purification or concentration different than that which 
occurs naturally in the mammalian, especially human, body. Any degree of 
purification or concentration greater than that which occurs naturally in the body, 
including (1) the purification from other naturally-occurring associated structures or 

10 compounds, or (2) the association with structures or compounds to which it is not 
normally associated in the body are within the meaning of "isolated" as used herein. 
The nucleic acids or polypeptides described herein may be isolated or otherwise 
associated with structures or compounds to which they are not normally associated in 
nature, according to a variety of methods and processed known to those of skill in the 

15 art. 

As used herein, the terms "amplifying" and "amplification" refer to the use of 
any suitable amplification methodology for generating or detecting recombinant or 
naturally expressed nucleic acid, as described in detail, below. For example, the 
invention provides methods and reagents {e.g., specific degenerate oligonucleotide 

20 primer pairs) for amplifying {e.g., by polymerase chain reaction, PCR) naturally 
expressed (e.g., genomic or mRNA) or recombinant (e.g., cDNA) nucleic acids of the 
invention (e.g., tastant-binding sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 

25 membrane seven times (thus, the seven domains are called "transmembrane" or "TM" 
domains TM I to TM VH). The families of olfactory and certain taste receptors each 
belong to this super-family. 7-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in further detail 
below. 

30 The term "library" means a preparation that is a mixture of different nucleic 

acid or polypeptide molecules, such as the library of recombinantly generated 
chemosensory, particularly olfactory receptor ligand-binding domains generated by 
amplification of nucleic acid with degenerate primer pairs, or an isolated collection of 
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vectors that incorporate the amplified ligand-binding domains, or a mixture of cells 
each randomly transfected with at least one vector encoding an olfactory receptor. 

The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 
ribonucleotide or ribonucleotide oligonucleotide in either single- or double-stranded 
5 form. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
structures with synthetic backbones (see e.g., Oligonucleotides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Antisense Strategies, 
Annals of the NY. Acad, of Sci. 9 Vol. 600, Eds. Baserga et al (NYAS 1992); Milligan 

10 J. Med. Chem. 36:1923-1937 (1993); Antisense Research and Applications (1993, 
CRC Press), WO 97/03211; WO 96/39154; Mata, Toxicol Appl. Pharmacol 
144:189-197 (1997); Strauss-Soukup, Biochemistry 36:8692-8698 (1997); Samstag, 
Antisense Nucleic Acid Drug Dev, 6:153-156 (1996)). 

Unless otherwise indicated, a particular nucleic acid sequence also implicitly 

15 encompasses conservatively modified variants thereof (e.g., degenerate codon 
substitutions) and complementary sequences, as well as the sequence explicitly 
indicated. Specifically, degenerate codon substitutions may be achieved by 
generating, e.g., sequences in which the third position of one or. more selected codons 
is substituted with mixed-base and/or deoxyinosine residues (Batzer et al, Nucleic 

20 Acid Res., 19:5081 (1991); Ohtsuka et al, J. Biol Chem., 260:2605-08 (1985); 
Rossolini et al, Mol Cell Probes, 8:91-98 (1994)). The term nucleic acid is used 
interchangeably with gene, cDNA, mRNA, oligonucleotide, and polynucleotide. 

The terms "polypeptide," "peptide" and "protein" are used interchangeably 
herein to refer to a polymer of amino acid residues. The terms apply to amino acid 

25 polymers in which one or more amino acid residue is an artificial chemical mimetic of 
a corresponding naturally occurring amino acid, as well as to naturally occurring 
amino acid polymers and non-naturally occurring amino acid polymer. 

The term "plasma membrane translocation domain" or simply "translocation 
domain" means a polypeptide domain that, when incorporated into the amino terminus 

30 of a polypeptide coding sequence, can with great efficiency "chaperone" or 
"translocate" the hybrid ("fusion") protein to the cell plasma membrane. For instance, 
a "translocation domain" may be derived from the amino terminus of the bovine 
rhodopsin receptor polypeptide. In one embodiment, the translocation domain may be 
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functionally equivalent to an exemplary translocation domain (5'- 
MNGTEGPNFYVPFSNKTGW; SEQ ID NO: 518). However, rhodopsin from any 
mammal may be used, as can other translocation facilitating sequences. Thus, the 
translocation domain is particularly efficient in translocating 7-transmembrane fusion 
5 proteins to the plasma membrane, and a protein (e.g., an olfactory receptor 
polypeptide) comprising an amino terminal translocating domain will be transported 
to the plasma membrane more efficiently than without the domain. However, if the 
N-terminal domain of the polypeptide is active in binding, the use of other 
translocation domains maybe preferred. 

10 "Functional equivalency" means the domain's ability and efficiency in 

translocating newly translated proteins to the plasma membrane as efficiently as 
exemplary SEQ ID NO: 518 under similar conditions; relatively efficiencies an be 
measured (in quantitative terms) and compared, as described herein. Domains falling 
within the scope of the invention can be determined by routine screening for their 

15 efficiency in translocating newly synthesized polypeptides to the plasma membrane in 
a cell (mammalian, Xenopus, and the like) with the same efficiency as the twenty 
amino acid long translocation domain SEQ ED NO: 518, as described in detail below. 

The 'translocation domain," "ligand-binding domain", and chimeric receptors 
compositions described herein also include "analogs," or "conservative variants" and 

20 "mimetics" ("peptidomimetics") with structures and activity that substantially 
correspond to the exemplary sequences. Thus, the terms "conservative variant" or 
"analog" or "mimetic" refer to a polypeptide which has a modified amino acid 
sequence, such that the change(s) do not substantially alter the polypeptide's (the 
conservative variant's) structure and/or activity, as defined herein. These include 

25 conservatively modified variations of an amino acid sequence, Le. 9 amino acid 
substitutions, additions or deletions of those residues that are not critical for protein 
activity, or substitution of amino acids with residues having similar properties (e.g., 
acidic, basic, positively or negatively charged, polar or non-polar, etc.) such that the 
substitutions of even critical amino acids does not substantially alter structure and/or 

30 activity. Conservative substitution tables providing functionally similar amino acids 
are well known in the art. 

More particularly, "conservatively modified variants" applies to both amino 
acid and nucleic acid sequences. With respect to particular nucleic acid sequences, 
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conservatively modified variants refers to those nucleic acids which encode identical 
or essentially identical amino acid sequences, or where the nucleic acid does not 
encode an amino acid sequence, to essentially identical sequences. Because of the 
degeneracy of the genetic code, a large number of functionally identical nucleic acids 
5 encode any given protein. 

For instance, the codons GCA, GCC, GCG and GCU all encode the amino 
acid alanine. Thus, at every position where an alanine is specified by a codon, the 
codon can be altered to any of the corresponding codons described without altering 
the encoded polypeptide. 

10 Such nucleic acid variations are "silent variations," which are one species of 

conservatively modified variations. Every nucleic acid sequence herein which 
encodes a polypeptide also describes every possible silent variation of the nucleic 
acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which 
is ordinarily the only codon for methionine, and TGG, which is ordinarily the only 

15 codon for tryptophan) can be modified to yield a functionally identical molecule. 
Accordingly, each silent variation of a nucleic acid which encodes a polypeptide is 
implicit in each described sequence. 

Conservative substitution tables providing functionally similar amino acids are 
well known in the art. For example, one exemplary guideline to select conservative 

20 substitutions includes (original residue followed by exemplary substitution): ala/gly or 
ser; arg/lys; asn/gln or his; asp/glu; cys/ser; gln/asn; gly/asp; gly/ala or pro; his/asn or 
gin; ile/leu or val; leu/ile or val; lys/arg or gin or glu; met/leu or tyr or ile; phe/met or 
leu or tyr; ser/thr; thr/ser; trp/tyr; tyr/trp or phe; val/ile or leu. An alternative 
exemplary guideline uses the following six groups, each containing amino acids that 

25 are conservative substitutions for one another: 1) Alanine (A), Serine (S), Threonine 
(T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine (N), Glutamine (Q); 4) 
Arginine (R), Lysine (I); 5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V); 
and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); {see also, e.g., Creighton, 
Proteins, W.H. Freeman and Company (1984); Schultz and Schimer, Principles of 

30 Protein Structure, Springer- Verlag (1979)). One of skill in the art will appreciate that 
the above-identified substitutions are not the only possible conservative substitutions. 
For example, for some purposes, one may regard all charged amino acids as 
conservative substitutions for each other whether they are positive or negative. In 
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addition, individual substitutions, deletions or additions that alter, add or delete a 
single amino acid or a small percentage of amino acids in an encoded sequence can 
also be considered "conservatively modified variations." 

The terms "mimetic" and "peptidomimetic" refer to a synthetic chemical 
5 compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains, ligand-binding domains, or chimeric 
receptors of the invention. The mimetic can be either entirely composed of synthetic, 
non-natural analogs of amino acids, or may be a chimeric molecule of partly natural 
peptide amino acids and partly non-natural analogs of amino acids. The mimetic can 
10 also incorporate any amount of natural amino acid conservative substitutions as long 
as such substitutions also do not substantially alter the mimetic's structure and/or 
activity. 

As with polypeptides of the invention which are conservative variants, routine 
experimentation will determine whether a mimetic is within the scope of the 

15 invention, i.e., that its structure and/or function is not substantially altered. 
Polypeptide mimetic compositions can contain any combination of non-natural 
structural components, which are typically from three structural groups: a) residue 
linkage groups other than the natural amide bond ("peptide bond") linkages; b) non- 
natural residues in place of naturally occurring amino acid residues; or c) residues 

20 which induce secondary structural mimicry, i.e., to induce or stabilize a secondary 
structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix conformation, and the 
like. A polypeptide can be characterized as a mimetic when all or some of its residues 
are joined by chemical means other than natural peptide bonds. Individual 
peptidomimetic residues can be joined by peptide bonds, other chemical bonds or 

25 coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
bifunctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIC). Linking groups that can be an alternative to the 
traditional amide bond ("peptide bond") linkages include, e.g., ketomethylene (e.g, 
-C(=0)-CH 2 - for -C(=0)-NH-), aminomethylene (CH 2 -NH), ethylene, olefin 

30 (CH=CH), ether (CH 2 -0), thioether (CH 2 -S), tetrazole (CN 4 ), thiazole, retroamide, 
thioamide, or ester (see, e.g., Spatola, Chemistry and Biochemistry of Amino Acids, 
Peptides and Proteins, 7:267-357, "Peptide Backbone Modifications," Marcell 
Dekker, NY (1983)). A polypeptide can also be characterized as a mimetic by 
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containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, or chemical means. For 
5 example, useful labels include 32 P, fluorescent dyes, electron-dense reagents, enzymes 
(e.g., as commonly used in an ELISA), biotin, digoxigenin, or haptens and proteins 
which can be made detectable, e.g., by incorporating a radiolabel into the peptide or 
used to detect antibodies specifically reactive with the peptide. 

A "labeled nucleic acid probe or oligonucleotide" is one that is bound, either 

10 covalently, through a linker or a chemical bond, or noncovalently, through ionic, van 
der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the 
probe may be detected by detecting the presence of the label bound to the probe. 

As used herein a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence 

15 through one or more types of chemical bonds, usually through complementary base 
pairing, usually through hydrogen bond formation. As used herein, a probe may 
include natural (i.e., A, G, C, or T) or modified bases (7-deazaguanosine, inosine, 
etc.). In addition, the bases in a probe may be joined by a linkage other than a 
phosphodiester bond, so long as it does not interfere with hybridization. Thus, for 

20 example, probes may be peptide nucleic acids in which the constituent bases are 
joined by peptide bonds rather than phosphodiester linkages. It will be understood by 
one of skill in the art that probes may bind target sequences lacking complete 
complementarity with the probe sequence depending upon the stringency of the 
hybridization conditions. The probes are optionally directly labeled as with isotopes, 

25 chromophores, lumiphores, chromogens, or indirectly labeled such as with biotin to 
which a streptavidin complex may later bind. By assaying for the presence or absence 
of the probe, one can detect the presence or absence of the select sequence or 
subsequence. 

The term "heterologous" when used with reference to portions of a nucleic 
30 acid indicates that the nucleic acid comprises two or more subsequences that are not 
found in the same relationship to each other in nature. For instance, the nucleic acid is 
typically recombinantly produced, having two or more sequences from unrelated 
genes arranged to make a new functional nucleic acid, e.g., a promoter from one 
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source and a coding region from another source. Similarly, a heterologous protein 
indicates that the protein comprises two or more subsequences that are not found in 
the same relationship to each other in nature (e.g., a fusion protein). 

A "promoter" is defined as an array of nucleic acid sequences that direct 
5 transcription of a nucleic acid. As used herein, a promoter includes necessary nucleic 
acid sequences near the start site of transcription, such as, in the case of a polymerase 
II type promoter, a TATA element. A promoter also optionally includes distal 
enhancer or repressor elements, which can be located as much as several thousand 
base pairs from the start site of transcription. A "constitutive" promoter is a promoter 

10 that is active under most environmental and developmental conditions. An 
"inducible" promoter is a promoter that is active under environmental or 
developmental regulation. The term "operably linked" refers to a functional linkage 
between a nucleic acid expression control sequence (such as a promoter, or array of 
transcription factor binding sites) and a second nucleic acid sequence, wherein the 

15 expression control sequence directs transcription of the nucleic acid corresponding to 
the second sequence. 

As used herein, "recombinant" refers to a polynucleotide synthesized or 
otherwise manipulated in vitro (e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 

20 biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 
different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 

25 invention and a nucleic acid sequence amplified using a primer of the invention. 

The phrase "selectively (or specifically) hybridizes to" refers to the binding, 
duplexing, or hybridizing of a molecule only to a particular nucleotide sequence under 
stringent hybridization conditions when that sequence is present in a complex mixture 
(e.g. , total cellular or library DNA or RNA). 

30 The phrase "stringent hybridization conditions" refers to conditions under 

which a probe will hybridize to its target subsequence, typically in a complex mixture 
of nucleic acid, but to no other sequences. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer 

-35- 



WO 01/68805 



PCT/US01/07771 



sequences hybridize specifically at higher temperatures. An extensive guide to the 
hybridization of nucleic acids is found in Tijssen, Techniques in Biochemistry and 
Molecular Biology - Hybridisation with Nucleic Probes, "Overview of principles of 
hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent 
5 conditions are selected to be about 5-10° C lower than the thermal melting point (Tm) 
for the specific sequence at a defined ionic strength pH. The Tm is the temperature 
(under defined ionic strength, pH, and nucleic concentration) at which 50% of the 
probes complementary to the target hybridize to the target sequence at equilibrium (as 
the target sequences are present in excess, at Tm, 50% of the probes are occupied at 

10 equihbrium). Stringent conditions will be those in which the salt concentration is less 
than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30° C for short 
probes {e.g., 10 to 50 nucleotides) and at least about 60° C for long probes {e.g., 
greater than 50 nucleotides). Stringent conditions may also be achieved with the 

15 addition of destabilizing agents such as formamide. For selective or specific 
hybridization, a positive signal is at least two times background, optionally 10 times 
background hybridization. Exemplary stringent hybridization conditions can be as 
following: 50% formamide, 5x SSC, and 1% SDS, incubating at 42°C, or, 5x SSC, 
1% SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1 % SDS at 65°C. Such 

20 hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60; or 
more minutes. 

Nucleic acids that do not hybridize to each other under stringent conditions are 
still substantially related if the polypeptides that they encode are substantially related. 
This occurs, for example, when a copy of a nucleic acid is created using the maximum 

25 . codon degeneracy permitted by the genetic code. In such cases, the nucleic acids 
typically hybridize under moderately stringent hybridization conditions. Exemplary 
"moderately stringent hybridization conditions" include a hybridization in a buffer of 
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in lx SSC at 45°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60, or 

30 more minutes. A positive hybridization is at least twice background. Those of 
ordinary skill will readily recognize that alternative hybridization and wash conditions 
can be utilized to provide conditions of similar stringency. 
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"Antibody 5 ' refers to a polypeptide comprising a framework region from an 
immunoglobulin gene or fragments thereof that specifically binds and recognizes an 
antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, 
gamma, delta, epsilon, and mu constant region genes, as well as the myriad 
5 immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in 
turn define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. 

An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. 
Each tetramer is composed of two identical pairs of polypeptide chains, each pair 
10 having one "light" (about 25 kDa) and one "heavy", chain (about 50-70 kDa). The 
N-terminus of each chain defines a variable region of about 100 to 1 10 or more amino 
acids primarily responsible for antigen recognition. The terms variable light chain 
(VL) and variable heavy chain (VH) refer to these light and heavy chains respectively. 
A "chimeric antibody" is an antibody molecule in which (a) the constant 
15 region, or a portion thereof, is altered, replaced or exchanged so that the antigen 
binding site (variable region) is linked to a constant region of a different or altered 
class, effector function and/or species, or an entirely different molecule which confers 
new properties to the chimeric antibody, e.g., an enzyme, toxin, hormone, growth 
factor, drug, eta; or (b) the variable region, or a portion thereof, is altered, replaced or 
20 exchanged with a variable region having a different or altered antigen specificity. 

An "anti-OR" antibody is an antibody or antibody fragment that specifically 
binds a polypeptide encoded by a OR gene, cDNA, or a subsequence thereof. 

The term "immunoassay" is an assay that uses an antibody to specifically bind 
an antigen. The immunoassay is characterized by the use of specific binding 
25 properties of a particular antibody to isolate, target, and/or quantify the antigen. 

The phrase "specifically (or selectively) binds" to an antibody or, "specifically 
(or selectively) immunoreactive with," when referring to a protein or peptide, refers to 
a binding reaction that is determinative of the presence of the protein in a 
heterogeneous population of proteins and other biologies. Thus, under designated 
30 immunoassay conditions, the specified antibodies bind to a particular protein at least 
two times the background and do not substantially bind in a significant amount to 
other proteins present in the sample. Specific binding to an antibody under such 
conditions may require an antibody that is selected for its specificity for a particular 
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protein. For example, polyclonal antibodies raised to an OR family member from 
specific species such as rat, mouse, or human can be selected to obtain only those 
polyclonal antibodies that are specifically immunoreactive with the OR polypeptide or 
an immunogenic portion thereof and not with other proteins, except for orthologs or 
5 polymorphic variants and alleles of the OR polypeptide. This selection may be 
achieved by subtracting out antibodies that cross-react with OR molecules from other 
species or other OR molecules. Antibodies can also be selected that recognize only 
OR GPCR family members but not GPCRs from other families. A variety of 
immunoassay formats may be used to select antibodies specifically immunoreactive 

10 with a particular protein. For example, solid-phase ELISA immunoassays are 
routinely used to select antibodies specifically immunoreactive with a protein (see, 
e.g., Harlow & Lane, Antibodies, A Laboratory Manual, (1988), for a description of 
immunoassay formats and conditions that can be used to determine specific 
immunoreactivity). Typically a specific or selective reaction will be at least twice 

15 background signal or noise and more typically more than 10 to 100 times background. 

The phrase "selectively associates with" refers to the ability of a nucleic acid 
to "selectively hybridize" with another as defined above, or the ability of an antibody 
to "selectively (or specifically) bind to a protein, as defined above. 

The term "expression vector" refers to any recombinant expression system for 

20 the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fungal, plant, 
insect or mammalian cell. The term includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 
cell genome. The expression systems can have the ability to self-replicate or not, Le., 

25 drive only transient expression in a cell. The term includes recombinant expression 
"cassettes which contain only the minimum elements needed for transcription of the 
recombinant nucleic acid. 

By "host cell" is meant a cell that contains an expression vector and supports 
the replication or expression of the expression vector. Host cells may be prokaryotic 

30 cells such as E. toll, or eukaryotic cells such as yeast, insect, amphibian, or 
mammalian cells such as CHO, HeLa, HEK-293, and the like, e.g. 9 cultured cells, 
explants, and cells in vivo. 
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C. Isolation and Expression f Olfactory Receptors 

Isolation and expression of the ORs, or fragments or variants thereof, of the 
invention can be performed as described below. PCR primers can be used for the 
amplification of nucleic acids encoding olfactory receptor ligand-binding regions and 
5 libraries of these nucleic acids can thereby be generated. Libraries of expression 
vectors can then be used to infect or transfect host cells for the functional expression 
of these libraries. These genes and vectors can be made and expressed in vitro or in 
vivo. One of skill will recognize that desired phenotypes for altering and controlling 
nucleic acid expression can be obtained by modulating the expression or activity of 
10 the genes and nucleic acids (e.g., promoters, enhancers and the like) within the vectors 
of the invention. Any of the known methods described for increasing or decreasing 
expression or activity can be used. The invention can be practiced in conjunction with 
any method or protocol known in the art, which are well described in the scientific 
and patent literature. 

15 The nucleic acid sequences of the invention and other nucleic acids used to 

practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated from a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
be used, including, in addition to mammalian cells, e.g., bacterial, yeast, insect or 

20 plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techniques, as described in, e.g., Carruthers, Cold Spring Harbor 
Symp. Quant. Biol 47:411-418 (1982); Adams, Am. Chem. Soc. 105:661 (1983); 
Belousov, Nucleic Acids Res. 25:3440-3444 (1997); Frenkel, Free Radic. Biol. Med. 

25 19:373-380 (1995); Blommers, Biochemistry 33:7886-7896 (1994); Narang, Meth. 
Enzymol 68:90 (1979); Brown, Meth. Enzymol. 68:109 (1979); Beaucage, Tetra. Lett. 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stranded DNA fragments may 
then be obtained either by synthesizing the complementary strand and annealing the 
strands together under appropriate conditions, or by adding the complementary strand 

3 0 using DNA polymerase with an appropriate primer sequence. . 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing; 
hybridization and the like are well described in the scientific and patent literature. 
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See, e.g., Sambrook, ed., Molecular Cloning: a Laboratory manual (2nd ed.), Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel, ed. John Wiley & Sons, Inc., New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes, Part I, 
5 Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 

Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 
quantified by any of a number of general means well known to those of skill in the art. 
These include, e.g. , analytical biochemical methods such as NMR, spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high performance liquid 

10 chromatography (HPLC), thin layer chromatography (TLC), and hyperdiffusion 
chromatography, various immunological methods, e.g., fluid or gel precipitin 
reactions, immunodiffusion, immunoelectrophoresis, radioimmunoassays (RIAs), 
enzyme-linked immunosorbent assays (ELISAs), immuno-fluorescent assays, 
Southern analysis, Northern analysis, dot-blot analysis, gel electrophoresis (e.g., SDS- 

15 PAGE), RT-PCR, quantitative PCR, other nucleic acid or target or signal 
amplification methods, radiolabeling, scintillation counting, and affinity 
chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned 

20 or measured quantitatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification primers. Amplification methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. Innis. Academic Press, N.Y. 

25 (1990) and PCR Strategies, ed. Innis, Academic Press, Inc., N.Y. (1995), ligase chain 
reaction (LCR) (see, e.g., Wu, Genomics 4:560 (1989); Landegren, Science 
241:1077,(1988); Barringer, Gene 89:117 (1990)); transcription amplification (see, 
e.g., Kwoh, PNAS, 86:1173 (1989)); and, self-sustained sequence replication (see, 
e.g., Guatelli, PNAS, 87:1874 (1990)); Q Beta replicase amplification (see, e.g., 

30 Smith, J. Clin. Microbiol. 35:1477-1491 (1997)); automated Q-beta replicase 
amplification assay (see, e.g., Burg, Mol Cell. Probes 10:257-271 (1996)) and other 
RNA polymerase mediated techniques (e.g., NASBA, Cangene, Mississauga, 
Ontario); see also Berger, Methods Eivzymol 152:307-316 (1987); Sambrook; 



-40- 



WO 01/68805 



PCT/US01/07771 



Ausubel; U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 
13:563-564 (1995). 

Once amplified, the nucleic acids, either individually or as libraries, may be 
cloned according to methods known in the art, if desired, into any of a variety of 
5 vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Pat. No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 
primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 

10 when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the ligand-binding region coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 
translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted ligand-binding domain comprises 

15 substantially most of the transmembrane VII region). The primers can be designed to 
retain the original sequence of the "donor" 7-membrane receptor (the Pst I and Bsp El 
sequence in he primers of the invention generate an insert that, when ligated into the 
Pst I/Bsp El cut vector, encode residues found in the "donor" mouse olfactory 
receptor M4 sequence). Alternatively; the primers can encode amino acid residues 

20 that are conservative substitutions {e.g., hydrophobic for hydrophobic residue, see 
above discussion) or functionally benign substitutions (e.g., do not prevent plasma 
membrane insertion, cause cleavage by peptidase, cause abnormal folding of receptor, 
and the like). 

The primer pairs are designed to selectively amplify ligand-binding regions of 
25 olfactory receptor proteins. These domain regions may vary for different ligands, and 
more particularly odorants; thus, what may be a minimal binding region for one 
ligand, and more particularly odorants, may be too limiting for a second potential 
ligand. Thus, domain regions of different sizes comprising different domain 
structures may be amplified; for example, transmembrane (TM) domains H through 
30 VII, IH through VII, IH through VI or II through VI, or variations thereof {e.g., only a 
subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-transmembrane OR. 
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As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 
primer pairs. For example, a nucleic acid sequence encoding domain regions II 
5 through VIT can be generated by PCR amplification using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM T) sequence, a degenerate 
primer can be designed from a nucleic acid that encodes the amino acid sequence 
LFLLYL3' (SEQ ID NO: 519). Such a degenerate primer can be used to generate a 
binding domain incorporating TM I through TM m, TM I through TM IV, TM I 

10 through TM V, TM I through TM VI or TM I through TM VIT). 

To amplify a nucleic acid comprising a transmembrane domain m (TM HQ 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI 3' (SEQ ID 
NO: 520) (encoded by a nucleic acid sequence such as 

15 5 , -ATGG(G/C)CT(AA , )TGACCG(C/A/T)T(AT)(C/r)GT-3' (SEQ ID NO: 521)). 
Such a degenerate primer can be used to generate a binding domain incorporating TM 
IE through TM IV, TM IE through TM V, TM m through TM VI or TM EI through 
TMVH. 

To amplify transmembrane domain VI (TM VI) sequence, a degenerate primer 
20 (of at least about 17 residues) can be designed from nucleic acid encoding an amino 
acid sequence TC(G/A)SHL (SEQ ID NO: 522), encoded by a sequence such as 5 5 - 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CANGT-3 > ) 3' (SEQ ID NO: 522). Such a 
degenerate primer can be used to generate a binding domain incorporating TM I 
through TM VI, TM H through TM VI, TM III through TM VI or TM IV through TM 
25 VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
(SEQ ID NO: 523) strategy computer program is accessible as 
http://blocks.fhcrc.org/codehop.html, and is directly linked from the BlockMaker 
30 multiple sequence alignment site for hybrid primer prediction beginning with a set of 
related protein sequences, as known olfactory receptor ligand-binding regions (see, 
e.g., Rose, Nucleic Acids Res. 26:1628-1635 (1998); Singh, Biotechniques, 24:31849 
(1998)). 
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Means to synthesize oligonucleotide primer pairs are well known in the art. 
"Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of amplification products. Various families of artificial 
5 nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 
Incorporation of these analogs into a single position of a PCR primer allows for 
generation of a complex library of amplification products. See, e.g., Hoops, Nucleic 
Acids Res. 25:4866-4871 (1997). Nonpolar molecules can also be used to mimic the 

10 shape of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape mimic for thymine (see, 
e.g., Morales, Nat. Struct Biol. 5:950-954 (1998)). For example, two degenerate 
bases can be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7- 
one or the purine base N6-methoxy-2,6-diaminopurine (see, e.g.. Hill, PNAS, 

15 95:4258-63 (1998)). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5 5 -Dimethoxytrityl-N-benzoyl-2 9 -deoxy-Cytidine,3 ' -[(2- 
cyanoethyl)-(N,N-dusopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). ' This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 

20 Exemplary primer pairs for amplification of olfactory receptor transmembrane 

domains II through VII include: 

(a) 5'-GGGGTCCGGAG(A/G)(aG)(A^ 
3'(SEQH)NO: 524) and 
5'-GGGGCTGCAGACACC(A/C/G/T)ATG^^ 

25 (C/T)T-3' (SEQ ID NO: 525). 

(b) 5 , -GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G/P)A(A/G/P)(A/G/P)GG- 
3' (SEQ ID NO: 526); and 

5 , -GGGGCTGCAGACACC(AC/G/T)ATGTA(C/T)(C/T)T(A/C/G/T)TT(C/^ 

(C/T)T-3' (SEQ ID NO: 527) 
30 (c) 5 , -GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G/C/T)A(A/G/C/T) 

(A/G/C/TOGG-^ (SEQ ID NO: 528) and 

5'-GGGGCTGCAGACACC(A/C/G/T)ATC^ 

(C/T)T-3' (SEQ ID NO: 558) 
Nucleic acids that encode ligand-binding regions of olfactory receptors may be 
35 generated by amplification (e.g., PCR) of appropriate nucleic acid sequences using 
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degenerate primer pairs. The amplified nucleic acid can be genomic DNA from any 
cell or tissue or mRNA or cDNA derived from olfactory receptor-expressing cells, 
e.g., olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
5 (cells expressing naturally or inducibly expressing olfactory receptors can be used to 
express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory neurons. (see, e.g., Buiakova, 

10 PNAS, 93:9858-63 (1996)). Shirley, Eur. J. Biochem. 32:485-494 (1983), describes a 
rat olfactory preparation suitable for biochemical studies in vitro on olfactory 
mechanisms. Cultures of adult rat olfactory receptor neurons are described by Vargas, 
Chem. Senses 24:211-216 (1999). Because these cultured neurons exhibit typical 
voltage-gated currents and are responsive to application of odorants, they can also be 

15 used to express the hybrid olfactory receptors of the invention for odorant screening 
(endogenous olfactory receptor can be initially blocked, if desired, by, e.g., antisense, 
knockout, and the like). U.S. Patent No. 5,869,266 describes culturing human 
olfactory neurons for neurotoxicity tests and screening. Murrell, J. Neurosci. 
19:8260-8270 (1999), describes differentiated olfactory receptor-expressing cells in 

20 culture that respond to odorants, as measured by an influx of calcium. 

In one embodiment, hybrid protein-coding sequences comprising nucleic acids 
ORs fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid ORs comprising the translocation motifs and ligand-binding 
domains of olfactory receptors. These nucleic acid sequences can be operably linked 

25 to transcriptional or translational control elements, e.g., transcription and translation 
initiation sequences, promoters and enhancers, transcription and translation 
terminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 

30 desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 
also be used to express the fusion polypeptide receptor, including, e.g., & 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
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distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
NeuroscL 18:227-236 (1998)). Receptor genes are normally expressed in a small 
subset of neurons throughout a zonally restricted region of the sensory epithelium. 
The transcriptional or translational control elements can be isolated from natural 
5 sources, obtained from such sources as ATCC or GenBank libraries, or prepared by 
synthetic or recombinant methods. 

In another embodiment, fusion proteins, either having C-terminal or, more 
preferably, N-terminal translocation sequences, may also comprise the translocation 
motif described herein. However, these fusion proteins can also comprise additional 

10 elements for, eg-., protein detection, purification, or other applications. Detection and 
purification facilitating domains include, e.g., metal chelating peptides such as 
polyhistidine tracts or histidine-tryptophan modules or other domains that allow 
purification on immobilized metals; maltose binding protein; protein A domains that 
allow purification on immobilized immunoglobulin; or the domain utilized in the 

15 FLAGS extension/affinity purification system (Immunex Corp, Seattle WA). 

The inclusion of a cleavable linker sequences such as Factor Xa {see, e.g> 
Ottavi, Biochimie 80:289-293 (1998)), subtilisin protease recognition motif {see, e.g, 
Polyak, Protein Eng. 10:615-619 (1997)); enterokinase (Invitrogen, San Diego, CA), 
and the like, between the translocation domain (for efficient plasma membrane 

20 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one construct can include a polypeptide-encoding nucleic 
acid sequence linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site {see, e.g., Williams, Biochemistry 34:1787-1797 (1995)), 
and an amino terminal translocation domain. The histidine residues facilitate 

25 detection and purification while the enterokinase cleavage site provides a means for 
purifying the desired protein(s) from the remainder of the fusion protein. Technology 
pertaining to vectors encoding fusion proteins and application of fusion proteins are 
well described in the scientific and patent literature {see, e.g., Kroll, DNA Cell Biol. 
12:441-53 (1993)). 

30 Expression vectors, either as individual expression vectors or as libraries of 

expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cytoplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
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literature {see, e.g., Roberts, Nature 328:731 (1987); Berger supra; Schneider, Protein 
Expr. Purif. 6435:10 (1995); Sambrook; Tijssen; Ausubel). Product information from 
.manufacturers of biological reagents and experimental equipment also provide 
information regarding known biological methods. The vectors can be isolated from 
5 natural sources, obtained from such sources as ATCC or GenBank libraries, or 
prepared by synthetic or recombinant methods. 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 
which are stably or transiently expressed in cells (e.g., episomal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 

10 a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 
resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosulfuron or Basta) to permit selection of those cells 

15 transformed with the desired DNA sequences (see, e.g., Blondelet-Rouault, Gene 
190:315-17 (1997); Aubrecht, J. Pharmacol. Exp. Ther.. 281:992-97 (1997)). 
Because selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are also used 
as selectable markers in vitro and in vivo. 

20 A chimeric nucleic acid sequence may encode a ligand-binding domain within 

any 7 -transmembrane polypeptide. 7-transmembrane receptors belong to a 
superfamily of transmembrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VII). Because 7-transmembrane receptor polypeptides have 

25 similar primary sequences and secondary and tertiary structures, structural domains 
(e.g., TM domains) can be readily identified by sequence analysis. For example, 
homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 

30 characterize profiles of the hydrophobicity and variability of analyzed sequences. To 
predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969-977 (1999); 
Rost, Protein Sci. 4:521-533 (1995). Periodicity detection enhancement and alpha 
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helical periodicity index can be done as by, e.g., Donnelly, Protein Sci. 2:55-70 
(1993). Other alignment and modeling algorithms are well known in the art, see, e.g., 
Peitsch, Receptors Channels 4:161-164 (1996); Cronet, Protein Eng. 6:59-64 (1993) 
(homology and "discover modeling"); http://bioinfo.weizmann.ac.il/. 
5 The library sequences include receptor sequences that correspond to TM 

ligand-binding domains, including, e.g., TM H to VE, TM E to VI, TM HI to VH, and 
TM m to VII, that have been amplified {e.g., PCR) from mRNA of or cDNA derived 
from, e.g., olfactory receptor-expressing neurons or genomic DNA. 

Libraries of olfactory receptor ligand-binding TM domain sequences can 

10 include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 
seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity {see, e.g., Pilpel 

15 supra), as described above. Using this information sequences flanking the seven 
domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 

20 for example, 40, 60, 80, -100, 150, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprising at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the olfactory receptors 
described herein, coupled to additional amino acids representing all or part of another 

25 G protein receptor, preferably a member of the 7TM superfamily. These chimeras can 
be made from the instant receptors and a G protein receptor described herein, or they 
can be made by combining two or more of the present proteins. In one preferred 
embodiment, one portion of the chimera corresponds to and is derived from one or 
more of the domains of the seven transmembrane protein described herein, and the 

30 remaining portion or portions come from another G protein-coupled receptor. 
Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorporation therein are also well known. Thus, this knowledge of those skilled 
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in the art can readily be used to create such chimeric receptors. The use of such 
chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used in prior art 
5 assay systems. 

For example, a domain such as a ligand-binding domain, an extracellular 
domain, a transmembrane domain (e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosolic loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 

10 covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous GPCR 
extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, |3-gal, glutamtate 
receptor, and the rhodopsin presequence. 

15 Polymorphic variants, alleles, and interspecies homologs that are substantially 

identical to an olfactory receptor disclosed herein can be isolated using the nucleic 
acid probes described above. It is hypothesized that allelic differences in receptors 
may explain why there is a difference in olfactory sensation in different human 
subjects. Accordingly, the identification of such alleles may be significant, especially 

20 with respect to producing receptor libraries that adequately represent the olfactory 
capability of the human population, i.e., which take into account allelic differences in 
different individuals. Alternatively, expression libraries can be used to clone olfactory 
receptors and polymorphic variants, alleles, and interspecies homologs thereof, by 
detecting expressed homologs immunologically with antisera or purified antibodies 

25 made against an olfactory polypeptide, which also recognize and selectively bind to 
the olfactory receptor homolog. 

Also within the scope of the invention are host cells for expressing the ORs, 
fragments, or variants of the invention. To obtain high levels of expression of a 
cloned gene or nucleic acid, such as cDNAs encoding the olfactory receptors, 

30 fragments, or variants of the invention, one of skill typically subclones the nucleic 
acid sequence of interest into an expression vector that contains a strong promoter to 
direct transcription, a transcription/translation terminator, and if for a nucleic acid 
encoding a protein, a ribosome binding site for translational initiation. Suitable 
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bacterial promoters are well known in the art and described, e.g., in Sambrook et al. 
However, bacterial or eukaryotic expression systems can be used. 

Any of the well-known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 
5 transfection, polybrerie, protoplast fusion, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing 
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a 
host cell (see, e.g., Sambrook et al) It is only necessary that the particular genetic 
engineering procedure used be capable of successfully introducing at lest one gene 
10 into the host cell capable of expressing the olfactory receptor, fragment, or variant of 
interest. 

After the expression vector is introduced into the cells, the transfected cells are 
cultured under conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture using standard techniques. 
15 Examples of such techniques are well known in the art. See, e.g., WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

D. Immunological Detection of OR Polypeptides 

In addition to the detection of OR genes and gene expression using nucleic 
acid hybridization technology, one can also use immunoassays to detect ORs, e.g., to 

20 identify olfactory receptor cells, and variants of OR family members. Immunoassays 
can be used to qualitatively or quantitatively analyze the ORs. A general overview of 
the applicable technology can be found in Harlow & Lane, Antibodies: A Laboratory 
Manual (1988). 

1. Antibodies to OR family members 

25 Methods of producing polyclonal and monoclonal antibodies that react 

specifically with a OR family member are known to those of skill in the art (see, e.g., 
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, supra; Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed. 1986); and Kohler & 
Milstein, Nature, 256:495-97 (1975)). Such techniques include antibody preparation 

30 by selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
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immunizing rabbits or mice (see, e.g., Huse et al, Science, 246:1275-81 (1989); Ward 
et al, Nature, 341 :544-46 (1989)). 

A number of OR-comprising immunogens may be used to produce antibodies 
specifically reactive with a OR family member. For example, a recombinant OR 

5 protein, or an antigenic fragment thereof, can be isolated as described herein. Suitable 
antigenic regions include, e.g, the conserved motifs that are used to identify members 
of the OR family. Recombinant proteins can be expressed in eukaryotic or 
prokaryotic cells as described above, and purified as generally described above. 
Recombinant protein is the preferred immunogen for the production of monoclonal or 

10 polyclonal antibodies. Alternatively, a synthetic peptide derived from the sequences 
disclosed herein and conjugated to a carrier protein can be used an immunogen. 
Naturally occurring protein may also be used either in pure or impure form. The 
product is then injected into an animal capable of producing antibodies. Either 
monoclonal or polyclonal antibodies may be generated, for subsequent use in 

1 5 immunoassays to measure the protein. 

Methods of production of polyclonal antibodies are known to those of skill in 
the art. For example, an inbred strain of mice (e.g., BALB/C mice) or rabbits may be 
immunized with the protein using a standard adjuvant, such as Freund's adjuvant, and 
a standard immunization protocol. The animal's immune response to the immunogen 

20 preparation is monitored by taking test bleeds and determining the titer of reactivity to 
the OR. When appropriately high titers of antibody to the immunogen are obtained, 
blood is collected from the animal and antisera are prepared. Further fractionation of 
the antisera to enrich for antibodies reactive to the protein can be done if desired (see 
Harlow & Lane, supra). 

25 Monoclonal antibodies may be obtained by various techniques familiar to 

those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen may be immortalized, commonly by fusion with a myeloma cell (see Kohler & 
Milstein, Eur. J. Immunol, 6:511-19 (1976)). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other 

30 methods well known in the art. Colonies arising from single immortalized cells are 
screened for production of antibodies of the desired specificity and affinity for the 
antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
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vertebrate host. Alternatively, one may isolate DNA sequences which encode a 
monoclonal antibody or a binding fragment thereof by screening a DNA library from 
human B cells according to the general protocol outlined by Huse et al., Science, 
246:1275-1281 (1989). 
5 Monoclonal antibodies and polyclonal sera are collected and titered against the 

immunogen protein in an immunoassay, for example, a solid phase immunoassay with 
the immunogen immobilized on a solid support. Typically, polyclonal antisera with a 
titer of 109 or greater are selected and tested for their cross reactivity against non-OR 
proteins, or even other OR family members or other related proteins from other 
10 organisms, using a competitive binding immunoassay. Specific polyclonal antisera 
and monoclonal antibodies will usually bind with a Kd of at least about 0. 1 mM, more 
usually at least about 1 pM, optionally at least about 0.1 pM or better, and optionally 
0.01 pM or better. 

Once OR family member specific antibodies are available, individual OR 

15 proteins can be detected by a variety of immunoassay methods. For a review of 
immunological and immunoassay procedures, see Basic and Clinical Immunology 
(Stites & Terr eds., 7th ed. 1991). Moreover, the immunoassays of the present 
invention can be perfonned in any of several configurations, which are reviewed 
extensively in Enzyme Immunoassay (Maggio, ed., 1980); and Harlow & Lane, supra. 

20 . 2. Immunological binding assays 

OR proteins can be detected and/or quantified using any of a number of well 
recognized immunological binding assays {see, e.g., U.S. Patents 4,366,241; 
4,376,1 10; 4,517,288; and 4,837,168). For a review of the general immunoassays, see 
also Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); 

25 Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991). Immunological 
binding assays (or immunoassays) typically use an antibody that specifically binds to a 
protein or antigen of choice (in this case an OR family member or an antigenic 
subsequence thereof). The antibody (e.g., anti-OR) may be produced by any of a 
number of means well known to those of skill in the art and as described above. 

30 Immunoassays also often use a labeling agent to specifically bind to and label 

the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 
may be a labeled OR polypeptide or a labeled anti-OR antibody. Alternatively, the 
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labeling agent may be a third moiety, such a secondary antibody that specifically binds 
to the antibody/OR complex (a secondary antibody is typically specific to antibodies 
of the species from which the first antibody is derived). Other proteins capable of 
specifically binding immunoglobulin constant regions, such as protein A or protein G 
5 may also be used as the label agent. These proteins exhibit a strong non-immunogenic 
reactivity with immunoglobulin constant regions from a variety of species {see, e.g., 
Kronval et al, J. Immunol, 111:1401-1406 (1973); Akerstrom et al, J. Immunol, 
135:2589-2542 (1985)). The labeling agent can be modified with a detectable moiety, 
such as biotin, to which another molecule can specifically bind, such as streptavidin. 

10 A variety of detectable moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 
incubation time will depend upon the assay format, antigen, volume of solution, 

15 concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°Cto40°C. 

a. Non-competitive assay formats 

Immunoassays for detecting an OR protein in a sample may be either 
20 competitive or noncompetitive. Noncompetitive immunoassays are assays in which 
the amount of antigen is directly measured. In one preferred "sandwich" assay, for 
example, the anti-OR antibodies can be bound directly to a solid substrate on which 
they are immobilized. These immobilized antibodies then capture the OR protein 
present in the test sample. The OR protein is thus immobilized is then bound by a 
25 labeling agent, such as a second OR antibody bearing a label. Alternatively, the 
second antibody may lack a label, but it may, in turn, be bound by a labeled third 
antibody specific to antibodies of the species from which the second antibody is 
derived. The second or third antibody is typically modified with a detectable moiety, 
such as biotin, to which another molecule specifically binds, e.g., streptavidin, to 
30 provide a detectable moiety. 

b. Competitive assay formats 

In competitive assays, the amount of OR protein present in the sample is 
measured indirectly by measuring the amount of a known, added (exogenous) OR 
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protein displaced (competed away) from an anti-OR antibody by the unknown OR 
protein present in a sample. In one competitive assay, a known amount of OR protein 
is added to a sample and the sample is then contacted with an antibody that 
specifically binds to the OR. The amount of exogenous OR protein bound to the 
5 antibody is inversely proportional to the concentration of OR protein present in the 
sample. In a particularly preferred embodiment, the antibody is immobilized on a 
solid substrate. The amount of OR protein bound to the antibody may be determined 
either by measuring the amount of OR protein present in a OR/antibody complex, or 
alternatively by measuring the amount of remaining uncomplexed protein. The 

1 0 amount of OR protein may be detected by providing a labeled OR molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 
the known OR protein is immobilized on a solid substrate. A known amount of 
anti-OR antibody is added to the sample, and the sample is then contacted with the 
immobilized OR. The amount of anti-OR antibody bound to the known immobilized 

15 OR protein is inversely proportional to the amount of OR protein present in the 
sample. Again, the amount of immobilized antibody may be detected by detecting 
either the immobilized fraction of antibody or the fraction of the antibody that remains 
in solution. Detection may be direct where the antibody is labeled or indirect by the 
subsequent addition of a labeled moiety that specifically binds to the antibody as 

20 described above. 

c. Cross-reactivity determinations 
Immunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 
nucleic acid sequences disclosed herein can be immobilized to a solid support. 

25 Proteins (e.g., OR proteins and homologs) are added to the assay that compete for 
binding of the antisera to the immobilized antigen. The ability of the added proteins 
to compete for binding of the antisera to the immobilized protein is compared to the 
ability of the OR polypeptide encoded by the nucleic acid sequences disclosed herein 
to compete with itself. The percent cross-reactivity for the above proteins is 

30 calculated, using standard calculations. Those antisera with less than 10% cross- 
reactivity with each of the added proteins listed above are selected and pooled. The 
cross-reacting antibodies are optionally removed from the pooled antisera by 
immunoabsorption with the added considered proteins, e.g., distantly related 
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homologs. In addition, peptides comprising amino acid sequences representing 
conserved motifs that are used to identify members of the OR family can be used in 
cross-reactivity determinations. 

The immunoabsorbed and pooled antisera are then used in a competitive 
5 binding immunoassay as described above to compare a second protein, thought to be 
perhaps an allele or polymorphic variant of a OR family member, to the immunogen 
protein (z.e., OR protein encoded by the nucleic acid sequences disclosed herein). In 
order to make this comparison, the two proteins are each assayed at a wide range of 
concentrations and the amount of eaoh protein required to inhibit 50% of the binding 

10 of the antisera to the immobilized protein is determined. If the amount of the second 
protein required to inhibit 50% of binding is less than 10 times the amount of the 
protein encoded by nucleic acid sequences disclosed herein required to inhibit 50% of 
binding, then the second protein is said to specifically bind to the polyclonal 
antibodies generated to a OR immunogen. 

15 Antibodies raised against OR conserved motifs can also be used to prepare 

antibodies that specifically bind only to GPCRs of the OR family, but not to GPCRs 
from other families. 

Polyclonal antibodies that specifically bind to a particular member of the OR 
family, e.g., AOLFR1, can be make by subtracting out cross-reactive antibodies using 

20 other OR family members. Species-specific polyclonal antibodies can be made in a 
similar way. For example, antibodies specific to human AOLFR1 can be made by, 
subtracting out antibodies that are cross-reactive with orthologous sequences, e.g., rat 
OR1 or mouse OR1. 

d. Other assay formats 

25 Western blot (immunoblot) analysis is used to detect and quantify the presence 

of OR protein in the sample. The technique generally comprises separating sample 
proteins by gel electrophoresis on the basis of molecular weight, transferring the 
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon 
filter, or derivatized nylon filter), and incubating the sample with the antibodies that 

30 specifically bind the OR protein. The anti-OR polypeptide antibodies specifically 
bind to the OR polypeptide on the solid support. These antibodies may be directly 
labeled or alternatively may be subsequently detected using labeled antibodies (e.g., 
labeled sheep anti-mouse antibodies) that specifically bind to the anti-OR antibodies. 
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Other, assay formats include liposome immunoassays (LIA), which use 
liposomes designed to bind specific molecules (e.g., antibodies) arid release 
encapsulated reagents or markers. The released chemicals are then detected according 
to standard techniques (see Monroe et al, Amer. Clin. Prod. Rev., 5:34-41 (1986)). 
5 e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immobilized on a solid substrate it is desirable to minimize the 
amount of non-specific binding to the substrate. Means of reducing such non-specific 
10 binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f. Labels 

15 The particular label or detectable group used in the assay is not a critical aspect 

of the invention, as long as it does not significantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immunoassays and, in general, most any label useful in such 

20 methods can be applied to the present invention. Thus, a label is any composition 
detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 
optical or chemical means. Useful labels in the present invention include magnetic 
beads (e.g., DYNABEADS™) (SEQ ID NO: 529), fluorescent dyes (e.g., fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g., 3 H, 125 1, 35 S, l4 C, 

25 or 32 P), enzymes (e.g., horseradish peroxidase, alkaline phosphatase and others 
commonly used in an ELISA), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component of the 
assay according to methods well known in the art. As indicated above, a wide variety 

30 of labels may be used, with the choice of label depending on sensitivity required, ease 
of conjugation with the compound, stability requirements, available instrumentation, 
and disposal provisions. 
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Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule (e.g., bio tin) is covalently bound to the molecule. The ligand then 
binds to another molecules (e.g., streptavidin) molecule, which is either inherently 
detectable or covalently bound to a signal system, such as a detectable enzyme, a 
5 fluorescent compound, or a chemiluminescent compound. The ligands and their 
targets can be used in any suitable combination with antibodies that recognize a OR 
protein, or secondary antibodies that recognize anti-OR. 

The molecules can also be conjugated directly to signal generating 
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest 

10 as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 
etc. Chemiluminescent compounds include luciferin, and 

2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 

15 signal producing systems that may be used, see U.S. Patent No. 4,391,904. 

Means of detecting labels are well known to those of skill in the art. Thus, for 
example, where the label is a radioactive label, means for detection include a 
scintillation counter or photographic film as in autoradiography. Where the label is a 
fluorescent label, it may be detected by exciting the fluorochrome with the appropriate 

20 wavelength of light and detecting the resulting fluorescence. The fluorescence may be 
detected visually, by means of photographic film, by the use of electronic detectors 
such as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, 
enzymatic labels may be detected by providing the appropriate substrates for the 
enzyme and detecting the resulting reaction product. Finally simple colorimetric 

25 labels may be detected simply by observing the color associated with the label. Thus, 
in various dipstick assays, conjugated gold often appears pink, while various 
conjugated beads appear the color of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, agglutination assays cari be used to detect the presence of the target 

30 antibodies. I n this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
labeled and the presence of the target antibody is detected by simple visual inspection. 
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E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian chemosensory, and more particularly, an olfactory 
receptor of the invention, both in vitro and in vivo are described below. Many aspects 
5 of cell physiology can be monitored to assess the effect of ligand-binding to a 
naturally-occurring or chimeric olfactory receptor. These assays may be performed on 
intact cells expressing an olfactory receptor, on permeabilized cells or on membrane 
fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 

10 neurons. These receptors bind odorants and initiate the transduction of chemical 
stimuli into electrical signals. An activated or inhibited G protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. Some examples 
include the activation of cGMP phosphodiesterase by transducin in the visual system, 
adenylate cyclase by the stimulatory G protein, phospholipase C by Gq and other 

15 cognate G proteins, and modulation of diverse channels by Gi and other G proteins. 
Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 

The OR protein of the assay will typically be selected from a polypeptide 
having a sequence selected from SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, 

20 SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. 
NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, 
SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. 
NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, 
SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. EX 

25 NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, 
SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. 
NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, 
SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. 
NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, 

30 SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. 
NO. 105, SEQ. ID. NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. 
NO. 113, SEQ. ID. NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. 
NO. 121, SEQ. ID. NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. 
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NO. 129, SEQ. ID. NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. 

NO. 137, SEQ. ID. NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. 

NO. 145, SEQ. ID. NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. 

NO. 153, SEQ. ID. NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ED. 
5 NO. 161, SEQ. ID. NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. 

NO. 169, SEQ. ID. NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. 

NO. 177, SEQ. ID. NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. 

NO. 185, SEQ. ID. NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. 

NO. 193, SEQ. ED. NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. 
10 NO. 201, SEQ. ID. NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. 

NO. 209, SEQ. ID. NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. 

NO. 217, SEQ. ID. NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. 

NO. 225, SEQ. ID. NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. 

NO. 233, SEQ. ID. NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 
15 241, SEQ. ID. NO. 243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, 

SEQ. ID. NO. 251, SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. 

ID. NO. 259, SEQ. ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. 

NO. 267, SEQ. E>. NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 

275, SEQ. ID. NO. 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, 
20 SEQ. ID. NO. 285, SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. 

ID. NO. 293, SEQ. ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. 

NO. 301, SEQ. ED. NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 

309, SEQ. ID. NO. 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, 

SEQ. ID. NO. 319, SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. 
25 ID. NO. 327, SEQ. ID. NO. 329, SEQ. ED. NO. 331, SEQ. ID. NO. 333, SEQ. ID. 

NO. 335, SEQ. ID. NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ED. NO. 

343, SEQ. ID. NO. 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ED. NO. 351, 

SEQ. ED. NO. 353, SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ED. NO. 359, SEQ. 

ID. NO. 361, SEQ. ED. NO. 363, SEQ. ED. NO. 365, SEQ. ID. NO. 367, SEQ. ED. 
30 NO. 369, SEQ ID NO: 371, SEQ. ID. NO, 373, SEQ. ID. NO. 375, SEQ. ID. NO. 

377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, 

SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. 

ID. NO. 395, SEQ. ED. NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. 
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NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 
411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, 
SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. 
ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. 
5 NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 
445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, 
SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. 
ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. 
NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 
10 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, 
SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 51 1, or conservatively modified 
variant thereof. 

15 Alternatively, the OR protein of the assay can be derived from a eukaryote host 

cell and can include an amiao acid subsequence having at least about 30-40% amino 
acid sequence identity to SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

20 SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. E>. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

25 NO. 71, SEQ. ID. NO. 73, . SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID: NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

30 NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
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NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
5 NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 

NO. 187, SEQ. E). NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
10 NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID, NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
15 ID. NO. 261, SEQ. ID. NO, 263, SEQ. ID. NO, 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
20 NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
25 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
30 ED. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
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ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
5 ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

10 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 5 1 1 . 

Preferably, the amino acid sequence identity will be at least 50-75% preferably 
85%, 90%, 95%, 96%, 97%, 98%, or 99%. Optionally, the polypeptide of the assays 
can comprise a domain of an OR protein, such as an extracellular domain, 

15 transmembrane region, transmembrane domain, cytoplasmic domain, ligand-binding 
domain, subunit association domain, active site, and the like. Either the OR protein or 
a domain thereof can be covalently linked to a heterologous protein to create a 
chimeric protein used in the assays described herein. As discussed infra, the family of 
ORs provided herein exhibits substantial sequence similarity at both the DNA and 

20 protein level, but also significant dissimilarly. In particular, the members possess an 
average percentage sequence identity to other members of the family when determined 
over the full length of the gene by about 30%. Moreover, different members of the 
genes at the protein level exhibit an average on the order of about 40% sequence 
identity to other members of the family when the full length protein sequences are 

25 compared. However, while there exist differences, there are characteristic similarities, 
e.g. the consensus sequence already mentioned, which further define members of this 
novel genus of receptors. 

Modulators of OR activity can be tested using OR polypeptides as described 
above, either recombinant or naturally occurring.. The protein can be isolated, 

30 expressed in a cell, expressed in a membrane derived from a cell, expressed in tissue 
or in an animal, either recombinant or naturally occurring. Modulation can be tested 
using one of the in vitro or in vivo assays described herein. 
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1. In vitro binding assays 

Olfactory transduction can also be examined in vitro with soluble or solid state 
reactions, using a full-length OR or a chimeric molecule such as an extracellular 
domain or transmembrane region, or combination thereof, of a OR covalently linked 
5 to a heterologous signal transduction domain, or a heterologous extracellular domain 
and/or transmembrane region covalently linked to the transmembrane and/or 
cytoplasmic domain of an OR. Furthermore, ligand-binding domains of the protein of 
interest can be used in vitro in soluble or solid state reactions to assay for ligand 
binding. In numerous embodiments, a chimeric receptor will be made that comprises 

10 all or part of a OR polypeptide, as well an additional sequence that facilitates the 
localization of the OR to the membrane, such as a rhodopsin, e.g., an N-terminal 
fragment of a rhodopsin protein, e.g. bovine or another mammalian rhodopsin. 

Ligand binding to a OR protein, a domain, or chimeric protein can be tested in 
solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, or in 

15 vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic 
characteristics (e.g., fluorescence, absorbence, refractive index) hydrodynamic (e.g., 
shape), chromatographic, or solubility properties. 

Receptor-G protein interactions can also be examined. For example, binding 
of the G protein to the receptor or its release from the receptor can be examined. For 

20 example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 
detected in a variety of ways, as noted above. Such an assay can be modified to 
search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 

25 looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 
serves as a criterion of activation. 

An activated or inhibited G protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 

30 activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G protein, phospholipase C by Gq and other cognate G 
proteins, and modulation of diverse channels by Gi and other G proteins. 
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Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by D?3. 

In another embodiment of the invention, a GTPyS assay may be used. As 
described above, upon activation of a GPCR, the Get subunit of the G protein complex 
5 is stimulated to exchange bound GDP for GTP. Ligand-mediated stimulation of G 
protein exchange activity can be measured in a biochemical assay measuring the 
binding of added radioactively-labeled GTPy 35 S to the G protein in the presence of a 
putative ligand. Typically, membranes containing the chemosensory receptor of 
interest are mixed with a complex of G proteins. Potential inhibitors and/or activators 

10 and GTPyS are added to the assay, and binding of GTPyS to the G protein is 
measured. Binding can be measured by liquid scintillation counting or by any other 
means known in the art, including scintillation proximity assays (SPA). In other 
assays formats, fluorescently-labeled GTPyS can be utilized. 
2. Fluorescence Polarization Assays 

15 In another embodiment, Fluorescence Polarization ("FP") based assays may be 

used to detect and monitor odorant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equilibrium binding, nucleic acid hybridization, 
and enzymatic activity. Fluorescence polarization assays are homogeneous in that 
they do not require a separation step such as centrifugation, filtration, 

20 chromatography, precipitation or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobilized phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the 
polarization is rapid and does not destroy the sample. Generally, this technique can be 
used to measure polarization values of fluorophores from low picomolar to 

25 micromolar levels. This section describes how fluorescence polarization can be used 
in a simple and quantitative way to measure the binding of odorants to the olfactory 
receptors of the invention. 

When a fluorescently labeled molecule is excited with plane polarized light, it 
emits light that has a degree of polarization that is inversely proportional to its 

30 molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
during the excited state (4 nanoseconds in the case of fluorescein) and the polarization 
of the light remains relatively constant between excitation and emission. Small 
fluorescently labeled molecules rotate rapidly during the excited state and the 
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polarization changes significantly between excitation and emission. Therefore, small 

molecules have low polarization values and large molecules have high polarization 

values. For example, a single-stranded fluorescein-labeled oligonucleotide has a 

relatively low polarization value but when it is hybridized to a complementary strand, 

5 it has a higher polarization value. When using FP to detect and monitor odorant- 

binding which may activate or inhibit the olfactory receptors of the invention, 

fluorescence-labeled odorants or auto-fluorescent odorants may be used. 

Fluorescence polarization (P) is defined as: 

p= Int u -Int Ji 
Int u + Int x 

10 Where II is the intensity of the emission light parallel to the excitation light 

plane and Int ± is the intensity of the emission light perpendicular to the excitation 
light plane. P, being a ratio of light intensities, is a dimensionless number. For 
example, the Beacon ® and Beacon 2000 ™ System may be used in connection with 
these assays. Such systems typically express polarization in millipolarization units (1 

1 5 Polarization Unit =1 000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 
equation and the reader is referred to Jolley, M. E. (1991) in Journal of Analytical 
Toxicology, pp. 236-240, which gives a thorough explanation of this equation. 
Summarily, the Perrin equation states that polarization is directly proportional to the 

20 rotational relaxation time, the time that it takes a molecule to rotate through an angle 
of approximately 68.5° Rotational relaxation time is related to viscosity (r\) 9 absolute 
temperature (T), molecular volume (V), and the gas constant (R) by the following 
equation: 

3r)V 

RotationalRelaxationTime = — L — 

RT 

25 The rotational relaxation time is small (« 1 nanosecond) for small molecules 

(e.g. fluorescein) and large (« 100 nanoseconds) for large molecules (e.g. 
immunoglobulins). If viscosity and temperature are held constant, rotational 
relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to interactions with other molecules, 

30 dissociation, polymerization, degradation, hybridization, or conformational changes of 
the fluorescently labeled molecule. For example, fluorescence polarization has been 
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used to measure enzymatic cleavage of large fluorescein labeled polymers by 
proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3. Solid state and soluble high throughput assays 
5 In yet another embodiment, the invention provides soluble assays using 

molecules such as a domain such as ligand-binding domain, an extracellular domain, a 
transmembrane domain (e.g., one comprising seven transmembrane regions and 
cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subtmit association region, etc.; a domain that is covalently linked to a heterologous 

10 protein to create a chimeric molecule; an OR protein; or a cell or tissue expressing an 
OR protein, either naturally occurring or recombinant. In another embodiment, the 
invention provides solid phase based in vitro assays in a high throughput format, 
where the domain, chimeric molecule, OR protein, or cell or tissue expressing the OR 
is attached to a solid phase substrate. 

15 la the high throughput assays of the invention, it is possible to screen up to 

several thousand different modulators or ligands in a single day. In particular, each 
well of a microtiter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentration or incubation time effects are to be observed, 
every 5-10 wells can test a single modulator. Thus, a single standard microtiter plate 

20 can assay about 100 (e.g., 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 1500 different compounds. It is also 
possible to assay multiple compounds in each plate well. Further,it is possible to 
assay several different plates per day; assay screens for up to about 6,000-20,000 
different compounds is possible using the integrated systems of the invention. More 

25 recently, microfluidic approaches to reagent manipulation have been developed. 

The molecule of interest can be bound to the solid state component, directly or 
indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be any of a 
variety of components. In general, a molecule which binds the tag (a tag binder) is 
fixed to a solid support, and the tagged molecule of interest (e.g., the olfactory 

30 transduction molecule of interest) is attached to the solid support by interaction of the 
tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the literature. For example, where a tag has a natural 
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binder, for example, biotin, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, etc.). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders (see, SIGMA Immunochemicals 
5 1998 catalogue SIGMA, St. Louis MO). 

Similarly, any haptenic or antigenic compound can be used in combination 
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 

10 and the tag binder is a second antibody which recognizes the first antibody. In 
addition to antibody-antigen interactions, receptor-ligand interactions are also 
appropriate as tag and tag-binder pairs. For example, agonists and antagonists of cell 
membrane receptors (e.g., cell receptor-ligand interactions such as transferrin, c-kit, 
viral receptor ligands, cytokine receptors, chemokine receptors, interleukin receptors, 

15 immunoglobulin receptors and antibodies, the. cadherein family, the integrin family, 
the selectin family, and the like; see, e.g., Pigott & Power, The Adhesion Molecule 
Facts Book I (1993)). Similarly, toxins and venoms, viral epitopes, hormones (e.g., 
opiates, steroids, etc.), intracellular receptors (e.g., which mediate the effects of 
various small ligands, including steroids, thyroid hormone, retinoids and vitamin D; 

20 peptides), drugs, lectins, sugars, nucleic acids (both linear and cyclic polymer 
configurations), oligosaccharides, proteins, phospholipids and antibodies can all 
interact with various cell receptors. 

Synthetic polymers, such as polyurethanes, polyesters, polycarbonates, . 
polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes, 

25 polyimides, and polyacetates can also form an appropriate tag or tag binder. Many 
other tag/tag binder pairs are also useful in assay systems described herein, as would 
be apparent to one of skill upon review of this disclosure. 

Common linkers such as peptides, polyethers, and the like can also serve as 
tags, and include polypeptide sequences, such as poly gly sequences of between about 

30 5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. 
For example, poly(ethelyne glycol) linkers are available from Shearwater Polymers, 
Inc. Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl 
linkages, or heterofunctional linkages. 
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Tag binders are fixed to solid substrates using any of a variety of methods 
currently available. Solid substrates are commonly derivatized or functionalized by 
exposing all or a portion of the substrate to a chemical reagent that fixes a chemical 
group to the surface which is reactive with a portion of the tag binder. For example, 

5 groups that are suitable for attachment to a longer chain portion would include 
amines, hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and 
hydroxyalkylsilanes can be used to functionalize a variety of surfaces, such as glass 
surfaces. The construction of such solid phase biopolymer arrays is well described in 
the literature. See, e.g., Merrifield, J. Am. Chem. Soc, 85:2149-54 (1963) (describing 

10 solid phase synthesis of, e.g., peptides); Geysen et al, J. Immun. Meth. y 102:259-74 
(1987) (describing synthesis of solid phase components on pins); Frank & Doring, 
Tetrahedron, 44:60316040 (1988) (describing synthesis of various peptide sequences 
on cellulose disks); Fodor et al, Science, 251:767-77 (1991); Sheldon et al, Clinical 
Chemistry, 39(4):718-19 (1993); and Kozal et al, Nature Medicine, 2(7):753759 

15 (1996) (all describing arrays of biopolymers fixed to solid substrates). Non-chemical 
approaches for fixing tag binders to substrates include other common methods, such 
as heat, cross-linking by UV radiation, and the like. 
4. Computer-based assays 

Yet another assay for compounds that modulate OR protein activity involves 
20 computer assisted compound design, in which a computer system is used to generate a 
three-dimensional structure of an OR protein based on the structural information 
encoded by its amino acid sequence. The input amino acid sequence interacts directly 
and actively with a preestablished algorithm in a computer program to yield 
secondary, tertiary, and quaternary structural models of the protein. The models of the 
25 protein structure are then examined to identify regions of the structure that have the 
ability to bind, e.g., ligands. These regions are then used to identify ligands that bind 
to the protein. 

The three-dimensional structural model of the protein is generated by entering 
protein amino acid sequences of at least 10 amino acid residues or corresponding 
30 nucleic acid sequences encoding a OR polypeptide into the computer system. The 
nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, 
can be any of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ JD NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ JD NO: 131, SEQ ID NO: 133, SEQ JD 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ JD NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ JD NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ED NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ED 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ED NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ED 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ED NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ID NO: 439, SEQ ED 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ED NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ED NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ED NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ED NO: 485, 
SEQ ID NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, and 
conservatively modified versions thereof. 

The amino acid sequence represents the primary sequence or subsequence of 
the protein, which encodes the structural information of the protein. At least 10 

25 residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 
magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 

30 structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. . 

The amino acid sequence represents a primary structure that encodes the 
information necessary to form the secondary, tertiary and quaternary structure of the 
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protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms/' and primarily include electrostatic potentials, hydrophobic potentials, solvent 
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der 
5 Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secondary 
structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
10 formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter additional variables such as whether the protein is membrane bound or 
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or 
nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
15 computer program matches hydrophobic faces of secondary structure with like, and 
hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand-binding regions are 
identified by the computer system. Three-dimensional structures for potential ligands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
20 compounds, as described above. The three-dimensional structure of the potential 
ligand is then compared to that of the OR protein to identify ligands that bind to the 
protein. Binding affinity between the protein and ligands is determined using energy 
terms to determine which ligands have an enhanced probability of binding to the 
protein. 

25 Computer systems are also used to screen for mutations, polymorphic variants, 

alleles and interspecies homologs of OR genes. Such mutations can be associated 
with disease states or genetic traits. As described above, GeneChip™ and related 
technology can also be used to screen for mutations, polymorphic variants, alleles and 
interspecies homologs. Once the variants are identified, diagnostic assays can be used 

30 to identify patients having such mutated genes. Identification of the mutated OR 
genes involves receiving input of a first nucleic acid or amino acid sequence of a OR 
gene, or conservatively modified versions thereof. The sequence is entered into the 
computer system as described above. The first nucleic acid or amino acid sequence is 
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. then compared to a second nucleic acid or amino acid sequence that has substantial 
identity to the first sequence. The second sequence is entered into the computer 
system in the manner described above. Once the first and second sequences are 
compared, nucleotide or amino acid differences between the sequences are identified. 
5 Such sequences can represent allelic differences in various OR genes, and mutations 
associated with disease states and genetic traits. 
5. Cell-based binding assays 

In a preferred embodiment, an OR polypeptide is expressed in a eukaryotic cell 
as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 

10 maturation and targeting through the secretory pathway. In a preferred embodiment, 
the heterologous sequence is a rhodopsin sequence, such as an N-terminal fragment of 
a rhodopsin. Such chimeric OR receptors can be expressed in any eukaryotic cell, 
such as HEK-293 cells. Preferably, the cells comprise a functional G protein, e.g., 
Gal 5, that is capable of coupling the chimeric receptor to an intracellular signaling 

15 pathway or to a signaling protein such as phospholipase C. Activation of such 
chimeric receptors in such cells can be detected using any standard method, such as by 
detecting changes in intracellular calcium by detecting FURA-2 dependent 
fluorescence in the cell. 

Activated GPCR receptors become substrates for kinases that phosphorylate 

20 the C-terminal tail of the receptor (and possibly other sites as well). Thus, activators 
will promote the transfer of 32 P from gamma-labeled GTP to the receptor, which can 
be assayed with a scintillation counter. The phosphorylation of the C-terminal tail 
will promote the binding of arrestin-like proteins and will interfere with the binding of 
G proteins. The kinase/arrestin pathway plays a key role in the desensitization of 

25 many GPCR receptors. For example, compounds that modulate the duration an 
olfactory receptor stays active would be useful as a means of prolonging a desired 
odor or cutting off an unpleasant one. For a general review of GPCR signal 
transduction and methods of assaying signal transduction, see, e.g., Methods in 
Enzymology, vols. 237 and 238 (1994) and volume 96 (1983); Bourne et al, Nature, 

30 10:349:117-27 (1991); Bourne et al, Nature, 348:125-32 (1990); Pitcher et al, Annu. 
Rev. Biochem., 67:653-92 (1998). 

OR modulation may be assayed by comparing the response of an OR 
polypeptide treated with a putative OR modulator to the response of an untreated 
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control sample. Such putative OR modulators can include odorants that either inhibit 
or activate OR polypeptide activity. In one embodiment, control samples (untreated 
with activators or inhibitors) are assigned a relative OR activity value of 100. 
Inhibition of an OR polypeptide is achieved when the OR activity value relative to the 
5 control is about 90%, optionally 50%, optionally 25-0%. Activation of an OR 
polypeptide is achieved when the OR activity value relative to the control is 110%, 
optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by detennining changes in polarization 
(i.e., electrical potential) of the cell or membrane expressing a OR protein. One 

10 means to determine changes in cellular polarization is by measuring changes in 
current (thereby measuring changes in polarization) with voltage-clamp and 
patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, and the 
"whole cell" mode (see, e.g, Ackerman et al, New Engl. J Med., 336:1575-1595 
(1997)). Whole cell currents are conveniently determined using the standard. Other 

15 known assays include: radiolabeled ion flux assays and fluorescence assays using 
voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al, J, Membrane Biol, 
88:67-75 (1988); Gonzales & Tsien, Chem. Biol, 4:269277 (1997); Daniel et al, J. 
Pharmacol Meth., 25:185-193 (1991); Holevinsky et al, J. Membrane Biology, 
137:59-70 (1994)). Generally, the compounds to be tested are present in the range 

20 fromlpMtolOOmM. 

The effects of the test compounds upon the function of the polypeptides can be 
measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 

25 consequences are determined using intact cells or animals, one can also measure a 
variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers (e.g., northern blots), changes in 
cell metabolism such as cell growth 'or pH- changes, and changes in intracellular 
second messengers such as Ca 2+ , IP3, cGMP, or cAMP. 

30 Preferred assays for GPCRs include cells that are loaded with ion or voltage 

sensitive dyes to report receptor activity. Assays for detennining activity of such 
receptors can also use known agonists and antagonists for other G protein coupled 
receptors as negative or positive controls to assess activity of tested compounds. In 
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assays for identifying modulatory compounds (e.g., agonists, antagonists), changes in 
the level of ions in the cytoplasm or membrane voltage will be monitored using an ion 
sensitive or membrane voltage fluorescent indicator, respectively. Among the 
ion-sensitive indicators and voltage probes that may be employed are those disclosed 
5 in the Molecular Probes 1997 Catalog. For G protein coupled receptors, promiscuous 
G proteins such as Gal 5 and Gal 6 can be used in the assay of choice (Wilkie et aL, 
PNAS, 88:10049-53 (1991)). Such promiscuous G proteins allow coupling of a wide 
range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 

10 increases in second messengers such as IP3, which releases intracellular stores of 
calcium ions. Activation of some G protein coupled receptors stimulates the 
formation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
of phosphatidylinositol (Berridge & Irvine, Nature, 312:315-21 (1984)). IP3 in turn 
stimulates the release of intracellular calcium ion stores. Thus, a change in 

15 cytoplasmic calcium ion levels, or a change in second messenger levels such as TPS 
can be used to assess G protein coupled receptor function. Cells expressing such G 
protein coupled receptors may exhibit increased cytoplasmic calcium levels as a result 
of contribution from both intracellular stores and via activation of ion channels, in 
which case it may be desirable although not necessary to conduct such assays in 

20 calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 
distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve determining the activity of receptors which, when 
activated, result in a change in the level of intracellular cyclic nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 

25 cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and 
olfactory neuron channels that are permeable to cations upon activation by binding of 
cAMP or cGMP (see, e.g., Altenhofen et aL, PNAS, 88:9868-72 (1991) and Dhallan et 
al, Nature, 347: 184-187 (1990)). fri cases where activation of the receptor results in a 
decrease in cyclic nucleotide levels, it may be preferable to expose the cells to agents 

30 that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior to adding a 
receptor-activating compound to the cells in the assay. Cells for this type of assay can 
be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor (e.g., 
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certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, OR protein activity is measured by expressing a 
5 OR gene in a heterologous cell with a promiscuous G protein that links the receptor to 
a phospholipase C signal transduction pathway {see Offermanns & Simon, J. Biol 
Chem., 270:15175-15180 (1995)). Optionally the cell line is HEK-293 (which does 
not naturally express OR genes) and the promiscuous G protein is Gocl5/Gotl6 
(Offermanns & Simon, supra). Modulation of olfactory transduction is assayed by 

10 measuring changes in intracellular Ca 2 * levels, which change in response to 
modulation of the OR signal transduction pathway via administration of a molecule 
that associates with a OR protein. Changes in Ca 2+ levels are optionally measured 
using fluorescent Ca 2+ indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 

15 measured using immunoassays. The method described in Offermanns & Simon, J. 
Bio. Chem., 270:15175-15180 (1995), may be used to determine the level of cAMP. 
Also, the method described in Felley-Bosco et al, Am. J. Resp. Cell and Mol. Biol, 
11:159-164 (1994), may be used to determine the level of cGMP. Further, an assay 
kit for measuring cAMP and/or cGMP is described in U.S. Patent 4,115,538, herein 

20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 

25 extracted in chloroform-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 

30 presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing an OR 
protein of interest is contacted with a test compound for a sufficient time to effect any 
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interactions, and then the level of gene expression is measured The amount of time 
to effect such interactions may be empirically determined, such as by running a time 
course and measuring the level of transcription as a function of time. The amount of 
transcription may be measured by using any method known to those of skill in the art 
5 to be suitable. For example, mRNA expression of the protein of interest may be 
detected using northern blots or their polypeptide products may be identified using 
immunoassays. Alternatively, transcription based assays using reporter gene may be 
used as described in U.S. Patent 5,436,128, herein incorporated by reference. The 
reporter genes can be, e.g., chloramphenicol acetyltransferase, luciferase, 
10 '3-galactosidase and alkaline phosphatase. Furthermore, the protein of interest can be 
used as an indirect reporter via attachment to a second reporter such as green 
fluorescent protein {see, e.g., Mistili & Spector, Nature Biotechnology, 15:961-64 
(1997)). 

The amount of transcription is then compared to the amount of transcription in 

15 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the OR protein of 
interest. A substantially identical cell may be derived from the same cells from which 
the recombinant cell was prepared but which had not been modified by introduction of 
heterologous DNA. Any difference in the amount of transcription indicates that the 

20 test compound has in some manner altered the activity of the OR protein of interest. 

6. Transgenic non-human animals expressing olfactory receptors 
Non-human animals expressing one or more olfactory receptor sequences of 
the invention, particularly human olfactory receptor sequences, can also be used for 
receptor assays. Such expression can be used to determine whether a test compound 

25 specifically binds to a mammalian olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or transiently transfected with a nucleic 
acid encoding an olfactory receptor or ligand-binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 
specifically binding to the receptor polypeptide. 

30 Use of the translocation domains of the invention in the fusion polypeptides 

generates a cell expressing high levels of olfactory receptor. Animals transfected or 
infected with the vectors of the invention are particularly useful for assays to identify 
and characterize odorants/ligands that can bind to a specific or sets of receptors. Such 
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vector-infected animals expressing libraries of human olfactory sequences can be used 
for in vivo screening of odorants and their effect on, e.g., cell physiology (e.g., on 
olfactory neurons), on the CNS (e.g., olfactory bulb activity), or behavior. 

Means to infect/express the nucleic acids and vectors, either individually or as 
5 libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 
When electrodes are located on the olfactory bulb surface it is possible to record stable 

10 responses over a period of several days (see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287-291 (1997)). In this study, electroolfactogram recordings were made with a 
four-electrode assembly from the olfactory epithelium overlying the endoturbinate 
bones facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral 
axis of one turbinate bone or were placed in corresponding positions on four turbinate 

15 bones and moved together up toward the top of the bone. See also, Scott, J. 
Neurophysiol. 77:1950-1962 (1997); Scott, /. Neurophysiol. 75:2036-2049 (1996); 
Ezeh, J. Neurophysiol. 73:2207-2220 (1995). In other systems, fluorescence changes 
in nasal epithelium can be measured using the dye di-4-ANEPPS, which is applied on 
the rat's nasal septum and medial surface of the turbinates (see, e.g., Youngentob, J. 

20 Neurophysiol 73:387-398 (1995)). Extracellular potassium activity (aK) 
measurements can also be carried out in in vivo. An increase in aK can be measured 
in the mucus and the proximal part of the nasal epithelium (see, e.g., Khayari, Brain 
Res. 539:1-5 (1991)). 

The OR sequences of the invention can be for example expressed in animal 

25 nasal epithelium by delivery with an infecting agent, e.g., adenovirus expression 
vector. Recombinant adenovirus-mediated expression of a recombinant gene in 
olfactory epithelium using green fluorescent protein as a marker is described by, e.g., 
Touhara,PM4£ 96:4040-45 (1999). 

The endogenous olfactory receptor genes can remain functional and wild-type 

30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well known in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian cell can be decreased or 
5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to disrupt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals (see, e.g., 
Holzschu, Transgenic Res 6:97-106 (1997)). The insertion of the exogenous is 

10 typically by homologous recombination between complementary nucleic acid 
sequences. The exogenous sequence is some portion of the target gene to be 
modified, such as exonic, intronic or transcriptional regulatory sequences, or any 
genomic sequence which is able to affect the level of the target gene's expression; or a 
combination thereof. Gene targeting via homologous recombination in pluripotential 

15 embryonic stem cells allows one to modify precisely the genomic sequence of interest. 
Any technique can be used to create, screen for, propagate, a knockout animal, e.g., 
see Bijvoet, Hum. Mol Genet 7:53-62 (1998); Moreadith, J. Mol Med. 75:208-216 
(1997); Tojo, Cytotechnology 19:161-165 (1995); Mudgett, Methods Mol Biol 
48:167-184 (1995); Longo, Transgenic Res. 6:321-328 (1997); U.S. Patents Nos. 

20 5,616,491; 5,464,764; 5,631,153; 5,487,992; 5,627,059; 5,272,071; WO 91/09955; 
WO 93/09222; WO 96/29411; WO 95/31560; WO 91/12650. 

The nucleic acid libraries of the invention can also be used as reagents to 
produce "knockout" human cells and their progeny. Likewise, the nucleic acids of the 
invention can also be used as reagents to produce "knock-ins" in mice. The human or 

25 rat OR gene sequences can replace the orthologous ORs in the mouse genome. In this 
way, a mouse expressing a human or rat OR can be produced. This mouse can then be 
used to analyze the function of human or rat ORs, and to identify ligands for such 
ORs. 

F. Modulators 

30 The compounds tested as modulators of an OR family member can be any 

small chemical compound, or a biological entity, such as a protein, sugar, nucleic acid 
or lipid. Alternatively, modulators can be genetically altered versions of an OR gene. 
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Typically, test compounds will be small chemical molecules and peptides. Essentially 
any chemical compound can be used as a potential modulator or ligand in the assays 
of the invention, although most often compounds can be dissolved in aqueous or 
organic (especially DMSO-based) solutions are used. The assays are designed to 
5 screen large chemical libraries by automating the assay steps and providing 
compounds from any convenient source to assays, which are typically run in parallel 
(e.g., in microtiter formats on microtiter plates in robotic assays). It will be 
appreciated that there are many suppliers of chemical compounds, including Sigma 
(St. Louis, MO), Aldrich (St. Louis, MO), Sigma-Aldrich (St. Louis, MO), Fluka 

10 Chemika-Biochemica Analytika (Buchs, Switzerland) and the like. 

The OR modulating compounds can be used in any number of consumer 
products, including, but not limited to, purfumes, fragrance compositions, 
deorderants, air fresheners, foods, drugs, etc., or ingredients thereof, to thereby 
modulate the odor of the product, composition, or ingredient in a desired manner. As 

15 one of skill in the art will recognize, OR modulating compounds can be used to 
enhance desireable odors, to block malodors, or a combination thereof. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 

20 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired characteristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual odorant compositions. 

25 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

30 given compound length (i.e., the number of amino acids in a polypeptide compound). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing of chemical building blocks. 
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Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 
limited to, peptide libraries {see, e.g, U.S. Patent 5,010,175, Furka, Int. J. Pept Prot. 
Res., 37:487-93 (1991) and Houghton et al, Nature, 354:84-88 (1991)). Other 
5 chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids {e.g., PCT Publication No. WO 
91/19735), encoded peptides {e.g., PCT Publication WO 93/20242), random 
bio-oligomers {e.g., PCT Publication No. WO 92/00091), benzodiazepines {e.g., U.S. 
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides 

10 (Hobbs et al, PNAS, 90:6909-13 (1993)), vinylogous polypeptides (Hagihara et al., J. 
Amer. Chem. Soc, 114:6568 (1992)), nonpeptidal peptidomimetics with glucose 
scaffolding (Hirschmann et al, J. Amer. Chem. Soc, 114:9217-18 (1992)), analogous 
organic syntheses of small compound libraries (Chen et al, J. Amer. Chem. Soc, 
116:2661 (1994)), oligocarbamates (Cho et al, Science, 261:1303 (1993)), peptidyl 

15 phosphonates (Campbell et al, J. Org. Chem., 59:658 (1994)), nucleic acid libraries 
(Ausubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (U.S. Patent 
5,539,083), antibody libraries (Vaughn et al, Nature Biotechnology, 14(3):309-14 
(1996) and PCT/US96/10287), carbohydrate libraries (Liang et al, Science, 274:1520- 
22 (1996) and U.S. Patent 5,593,853), small organic molecule libraries 

20 (benzodiazepines, Baum, C&EN, Jan 18, page 33 (1993); thiazolidinones and 
metathiazanones, U.S. Patent 5,549,974; pyrrolidines, U.S. Patents 5,525,735 and 
5,519,134; morpholino compounds, U.S. Patent 5,506,337; benzodiazepines, 
5,288,514, and the like). 

Devices for the preparation of combinatorial libraries are commercially 

25 available {see, e.g., 357 MPS, 390 MPS (Advanced Chem Tech, Louisville KY), 
Symphony (Rainin, Woburn, MA), 433A (Applied Biosystems, Foster City, CA), 
9050 Plus (Millipore, Bedford, MA)). La addition, numerous combinatorial libraries 
are themselves commercially available {see, e.g., ComGenex, Princeton, NJ; Tripos, 
Inc., St. Louis, MO; 3D Pharmaceuticals, Exton, PA; Martek Biosciences; Columbia, 

30 MD; etc). 
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G. Methods for Representing and Predicting the Perception of Odor 

The invention also preferably provides methods for representing the perception 
of odor (or taste) and/or for predicting the perception of odor (or taste) in a mammal, 
including in a human. Preferably, such methods may be performed by using the 
5 receptors and genes encoding said olfactory receptors disclosed herein. 

Also contemplated as within the invention, is a method of screening one or 
more compounds for the presence of an odor detectable by a mammal, comprising: 
contacting said one or more compounds with the disclosed receptors, preferably 
wherein the mammal is a human. Also contemplated as within the invention is a 

10 method for representing olfactory perception of a particular smell in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4; 
and generating from said values a quantitative representation of olfactory perception. 
The olfactory receptors may be an olfactory receptor disclosed herein, the 

15 representation may constitutes a point or a volume in n-dimensional space, may 
• constitutes a graph or a spectrum, and may constitutes a matrix of quantitative 
representations. Also, the providing step may comprise contacting a plurality of 
recombinantly-produced olfactory receptors with a test composition and quantitatively 
measuring the interaction of said composition with said receptors. 

20 Also contemplated as within the invention, is a method for predicting the 

olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4, 

25 for one or more molecules or combinations of molecules yielding known olfactory 
perception in a mammal; and generating from said values a quantitative representation 
of olfactory perception in a mammal for the one or more molecules or combinations 
of molecules yielding known olfactory perception in a mammal, providing values Xi 
to X n representative of the quantitative stimulation of each of n olfactory receptors of 

30 said vertebrate, where n is greater than or equal to 4, for one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal; and 
generating from said values a quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
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unknown olfactory perception in a mammal, and predicting the olfactory perception in 
a mammal generated by one or more molecules or combinations of molecules yielding 
unknown olfactory perception in a mammal by comparing the quantitative 
representation of olfactory perception in a mammal for the one or more molecules or 
5 combinations of molecules yielding unknown olfactory perception in a mammal to the 
quantitative representation of olfactory perception in a mammal for the one or more 
molecules or combinations of molecules yielding known olfactory perception in a 
mammal. The olfactory receptors used in this method may include an olfactory 
receptor disclosed herein. 

10 In another embodiment, novel molecules or combinations of molecules are 

generated which elicit a predetermined olfactory perception in a mammal by 
detennining a value of olfactory perception in a mammal for a known molecule or 
combinations of molecules as described above; detennining a value of olfactory 
perception in a mammal for one or more unknown molecules or combinations of 

15 molecules as described above; comparing the value of olfactory perception in a 
mammal for one or more unknown compositions to the value of olfactory perception 
in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 

20 molecules to form a molecule or combination of molecules that elicits a 
predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 
perception in a mammal. 

In another embodiment of the invention, there is provided a method for 

25 simulating a fragrance, comprising: for each of a plurality of cloned olfactory 
receptors, preferably human receptors, ascertaining the extent to which the receptor 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously-ascertained interaction with one or more of the receptors, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 

30 fragrance. Interaction of a fragrance with an olfactory receptor can be determined 
using any of the binding or reporter assays described herein. The plurality of 
compounds may then be combined to form a mixture. If desired, one or more of the 
plurality of the compounds can be combined covalently. The combined compounds 



-81- 



WO 01/68805 



PCT/US01/07771 



substantially stimulate at least 75%, 80% or 90% of the receptors that are substantially 
stimulated by the fragrance. 

In another preferred embodiment of the invention, a plurality of standard 
compounds are tested against a plurality of olfactory receptors to ascertain the extent 
5 to which the receptors each interact with each standard compound, thereby generating 
a receptor stimulation profile for each standard compound. These receptor stimulation 
profiles may then be stored in a relational database on a data storage medium. The 
method may further comprise providing a desired receptor-stimulation profile for a 
scent; comparing the desired receptor stimulation profile to the relational database; 
10 and ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may further comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the scent. 

H. Kits 

15 OR genes and their homologs are useful tools for identifying olfactory receptor 

cells, for forensics and paternity determinations, and for examining olfactory 
transduction. OR family member-specific reagents that specifically hybridize to OR 
nucleic acids, such as AOLFR1 probes and primers, and OR family member-specific 
reagents that specifically bind to an OR protein, e.g.l OR antibodies are used to 

20 examine olfactory cell expression and olfactory transduction regulation. 

Nucleic acid assays for the presence of DNA and RNA for an OR family 
member in a sample include numerous techniques are known to those skilled in the 
art, such as southern analysis, northern analysis, dot blots, RNase protection, SI 
analysis, amplification techniques such as PCR, and in situ hybridization. In in situ 

25 hybridization, for example, the target nucleic acid is liberated from its cellular 
surroundings in such a form so as to be available for hybridization within the cell, 
while preserving the cellular morphology for subsequent interpretation and analysis. 
The following articles provide an overview of the art of in situ hybridization: Singer et 
aL, Biotechniques, 4:230-50 (1986); Haase et aL, Methods in Virology, vol. VII, pp. 

30 1 89-226 (1 984); and Nucleic Acid Hybridization: A Practical Approach (Names et aL , 
eds. 1987). In addition, an OR protein can be detected with the various immunoassay 
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techniques described above. The test sample is typically compared to both a positive 
control (e.g., a sample expressing a recombinant OR protein) and a negative control. 

The present invention also provides for kits for screening for modulators of 
OR family members. Such kits can be prepared from readily available materials and 
5 reagents. For example, such kits can comprise any one or more of the following 
materials: OR nucleic acids or proteins, reaction tubes, and instructions for testing OR 
activity. Optionally, the kit contains a biologically active OR receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 

10 EXAMPLES 

Genomic, predicted amino acid sequence, and predicted coding sequences 
(cds), of novel G protein-coupled human odorant receptors, and classes of such 
receptors, are described. Each example describes a discrete protein and nucleic acid 
pair. Accordingly, Example 1 describes SEQ. ID. NOS. 1 and 2, for the human 

15 olfactory receptor protein designated AOLFR1, and the human DNA encoding 
AOLFR1, respectively; Example 2 describes SEQ. ID. NOS. 3 and 4, for the human 
olfactory receptor protein designated AOLFR2, and the human DNA encoding 
AOLFR2, respectively; and so on in the manner described, through the final Example 
sequence. 

20 In the protein sequences presented herein, the one-letter code X or Xaa refers 

to any of the twenty common amino acid residues. In the DNA sequences presented 
herein, the one letter codes N or n refers to any of the of the four common nucleotide 
bases, A, T, C, or G. 

25 EXAMPLES 

AOLFR1 sequences: 

MKTFSSFLQIGRNMH^ 
TYLHTPMYIJFIA^ 
AYDHFVAICHPLNYTII^^ 
30 KLSCSDTLINELVLFIVGI^ 

GTIVGVYFFPSSTHPEDTDKIGAVLFT^ (SEQ ID 

NO: 1) 

ATGAAGACHTITAGTTCCITTCTTCAGATC 
35 CCATCACTGAATTCATTCTCCTGGGAT 

GTGCHTITCTTGGGTATGTACCTGGTCACT 

TCAGCTTGGATACGTACCTTCATACCCC^ 

GATATTTCCTCCATTTCCAA 
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AATCCATCTCnTATGAGAGCTGCATCACACAGATGTACTTI^ 

GACAATTTGCTCTrGGGGACCATGGCCTATGACCACTITGTGGCGATCT 

ATTATACAATTCTCATGCGGCCCAGGTTC 

AGTAATATTATTGCTCTGACACACACCCITCTGCrCATTCAATTGCT 
5 CACTCTCCCACACTTCTTCTGTGACTTGGCCCCTCTGCT 

TGATCAATGAGCTTGTGTTGTTTATTGTGGGTTTATCAGTTATCATCT^ 
AGCTTCTTTTCCTATGTCTGCATCATCAGAGCTGTC 
AGTGGAAAGCCTTCTCCACTTGTGGCTCTCACCTGACAGTTGTATTACT 
CATTGTAGGCGTGTACTTTTTCCCCTCCTCCACTCACCCTGAGGACACT 
1 0 GCTGTCCTATTCACTGTGGTGACACCCATGATAAACCCCTTCATCTACAGOT 

AGGATATGAAAGGTGCCCTGAGAAAGCTCATCAATAGAAAAATTTCTTCCCTr^ (SEQ 
ID NO: 2) 



AOLFR2 sequences: 

1 5 MMMVLRNLSMEPTFALLGFTOYPKLQIPLFLW 

SHI^FVDFCYSSWTPKLLENLVMADKSIFYFSCMMQYFLSCTA 
NPLLYTVAMSQRLCALLVAGSYLWGMFGPLVLLCYALR^ 

DILIPHLIXFSF ATFNEMCTLLIILTS YWIFV^ GRHKAFSTWASHLTAITIFHGTILFL 
YCWNSKNSRQTVKVASVFYTVVNPMLWPI^ (SEQ ID NO: 

20 3) 



atgatgatggttttaaggaatctgagcatggagcccacct 
attacccaaagcttcagattcctctcttccttgtgtttctgct 
gtaggaaaccttgggatgatcataataatcaagattaaccccaaatttcacactcct 
25 aclti'rrccttagtcacctctcttttgttgatttttg 

tgcttgagaacttggtaatggcagataaaagcatcttctact^ 

cttcctgtcctgcactgctgtggtc^ 

cgctttgtgck:catctgcaatcctctgctttatacagtggccatgtca 

CCCTGCTGGTGGCTGGGTCATATCTCTGGGGCATGTTTGGCCCCTrGGTACT 
30 GCTCTCCGGTTAAACTTCTCT^ 
TCTCATCTCTGTGTCTGGCT^ 

CCTrCAATGAGATGTGTACACTACTGATCATCCTCACTTCCTATGTTTTCATT^ 
GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGGGCCTCCC 
TGACTGCTATCACCATCTTCCATGGGACCATCCTTTTCCTTTACT 
. 35 AACTCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACCCCATG 

ACCCTCCGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCTTTCTGGAAGTTAATACA 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



AOLFR3 sequences: 
40 MLLTDEOTSGTTFTLLGFSDYPELQW 

LSFVDFCYSSDAPKMLVNLVVKDRTISFLGCWQFITFCT 

LYTVDMSQKLCVLLWGSYAWGVSCSLEL^ 

NQWLLFFLATFNEISTLLIVLTSYM^ 

PNSKNSRHTVKVAS WYTVVIPMLNPLIYSIJRNK^ (SEQ ID NO: 5) 

45 

ATGCTGCTGACAGATAGAAATACAAGTGGGACCACGTTC 
ACCCAGAACTGCAAGTCCCACTCTTCCTGGTT^ 

GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TTTTCCTCAGCCAACTCTC 
50 TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTTTT^ 
TTTTCrTCTGTACCITrGTGGTCACT 

TTCGTGGCCATTTGCAACCCTCTGCTCTACACAGTTGACATGTCCCAGAAACTCT 
TGCTGGTTGTGGGATCCTATGCCTG^ 

TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCACT^ 
55 TACTCTCCCTTTCTTGCT^ 

TTTAATGAAATCAGCACACTACTCATCGTTCTCACATCTTATGCGTTCAT^ 
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CCTCAAGATGCGTTCAGTCAGTGGGCGCC^ 
ACTGCCATCACCATCITCCATGGC^^ 

CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 
CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 
5 ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 



AOLFR4 sequences: 
MENQNNVTEFILLGLTENLE 
LLDVMFSSWAPKVTVT)TLSKSTTO 
1 0 TIMSPRVCCLMVGGAWVGGFMHAMIQLLFMYQIPFCGPNTO 
LVTLNSGMMCVAIFL]LIASYTVILCSLKSYSSKGRHKALS 

VTHProKAMAVSDSniTMLNPLIYTIJRNA^ (SEQ ID NO: 7) 

ATGGAAAATCAAAACAATGTGACTGAATTCATTCTTCT 
TGTGGAAAATATTTTCTGCTGTGTTTCTTGTCATGTATGTAGCCACAGTG 
ACHTATTGTGGTAACTATTAT^^ 

CCTTCnTGTCCCFFITGGATGTCATGTTCTCATCTGTCGTTGCCCCCAAGGTG 
ACCCTCTCCAAGAGCACTACCATCT^ 

ATTTCITrGGTGGTGTGGGGATCATCCTCCTCACrGTGATGGCCTATGACCGCT 
CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 
GGAGGGGCTTGGGTGGGGGGATTTATGCACGCAATGATACAACTTCTCCT 
TACCCTTCTGTGGTCCTAATATCATAGATCACTTTATATGTGAm 

CTTGCCTGCACGGACACCCACATCCTGGGCCTCTTAGITACCCTCAACAGTGGGATGATGT 
GTGTGGCCATCTTTCITATCITAATTGCGTCCTACACGGTCAT^ 
TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCTACCTGCAGCTC^ 
TATTGTTCTTTGTCCCCTGTATTTTCI^ 

AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCr 
TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATG 
CTGGGAAATAA (SEQ ID NO: 8) 



AOLFR5 sequences: 

MGKENCITVAEITLLGLSDWEL^^ 

LSSVDFCYSSHVPKMIJdSn^^ 

LYTVTMSWKVRVELASCCYFCGTVCSLIHL^ 

ETLLFLVATLNESVTIMIILTSYLLILTTILKMGSAEGRHKAFSTC 

SSGNSGDADKVATVFYTVVIPMLNSVIYSLRNKD (SEQ ID NO: 9) 



ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCTTGGACT 
CTGAGTTGAGAGTCTGCCTCTTCCTGCTGTTCCITCT 
40 AACCTGGGCATGATTGCACTGATTCAGGTCAGCTCTCGGCT 
TCCTCAGCCACITGTCCrCTGTAGATTTCTGCTACrCCTC 

GCrAATATCnTTAACAAGGACAAAGCCATCTCCrTCCTAGGGTGCATGGTGCAA 
TGTTTTGCACTTGTGTGGTCACTGAGGTCrTCCTGCT 

GTGGCCATCTGTAACCCTTTGCTATACACAGTCACCATGTCTTGGAAGGTGCGTGTGGAGC 
45 TGGCTTCTTGCTGCTACTTCTGTGG 
AGGATCCCOTCTATAGATCT^ 

AAGTCTTGCTTGCTCTGATATCACTGTGAATGAGACACrGCTGTT 

AATGAGAGTGTTACCATCATGATCATCCTCACCTCCTACCTGCTAATTCTCACCACCATCCT 
GAAGATGGGCTCTGCAGAGGGCAGGCACAAAGCCrTCTCCACCTGTGCTTCCCACCTCA^ 
50 GCTATCACTGTCnnrCCATGGAACAGTCCITrCCATTTAT^ 

GTGGAGATGCTGACAAAGTGGCCACCGTGTTCTACACAGTCGTGATTCCTATGCTGAACTC 
TGTGATCTACAGCCTGAGAAATAAAGATGTGAAAGAAGCrCTCAGAAAAGTGATGGGCTC 
CAAAATTCACTCCTAG (SEQ ID NO: 10) 
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AOLFR6 sequences : 

MMASERNQSSTPTFILLGFSEYPEIQWLFLWL^ 
HI^LTDFCTSTWTPKXLENLVVEYRTISFSGCMQFCFACff 
PLLYTTMSQKLCALLVAGSYTWGIVC^ 
5 QRLCFIIAIFNEVSSLIIILTSYM^ 

KTSSLIVTVASVFYTVAIPMLOT^ (SEQ ID NO; 1 1) 



ATGATGGCATCTGAAAGAAATCAAAGCAGCACACCCACITITATTCT 

AATACCCAGAAATCCAGGTTCCACTCTTTCTGGT^ 
10 GTGGGGAACTTGGGCATGATAATAATCATCAGACTCAATTCAAAACTCCATACAATCATGT 

ACTTTTTCCTTAGTCACITGTCCTTGACAGAOT 

CTGTTGGAGAACITGGTTGTGGAATACAGAACCATCTCTTTCTCT 

TTTGTTTTGCTTGCATTTTTGGAGTGACAGAA^ 

CGTTTTGTGGCAGTTTGTAAACCCITGCTGT^^ 
1 5 TCTTCTGGTGGCTGGGTCCTATACAT^ 

CTTCTrGACTTATCGTTTTGTGAATCT 

AATTGTTTCTGCCrCCrACTCAGACCCCTATATCAGCCAGAGGCTATG 
TATTCAATGAGGTGAGCAGCCTAATTATCATTCT 

ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAACTITCrCCACCTGTGCCT 
20 TGACAGCCATCACTATCTTCCATGGAACTATCCITITCCITr 
ACTTCTAGCCTCATAGTTACAGTGGCTrCTGTGTTTTACA 
ACCCATTGATCTACAGCCTTAGGAACA^ 
CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 



25 AOLFR7 sequences: 

MSYFYRLKLMKEAVLVKLPra 
AIFLIMYLIAAVGNVLIffAIYSDP 

VGCLAQMYFTMAFGNTDSYLLASMAIDRLVAICNPLHTO 
FRVLI^SRLSFCASESIKHFFCDTQPVIJ^^ 
30 TVnUPSAAGKWKAFSTCGSHLTAVALFYGSnYVTFR^ 
PFIYSIJmKDMKRGLKKLQDRIYR (SEQ ID NO: 13) 



ATGAGCTATTTTTACAGGCTTAAGCTTATGAAAGAAGCTGTOT 
CATCTCTCCCACTGCTTCTCCAAACCCTATCCAGGAAGTCCAGAGACATC 
35 CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCT 
AAACCTCTCTTTGCCATCTTCCTCATCATGTACCTGCT 
CATCCCGGCCATCTACTCTGACCCCAGGCTCCACACCCCT 
TGTCTTTCATGGATATCTGCTTC^ 

TCAGAGACAAAGGTTATCTCCTATGTGGGCTGCCTGGCCCAGATGTACTTCTTTATGGCAT 
40 TTGGGAACACrGACAGCTACCTGCTGGCCTCTATGGCCATCGACCGGCTGGTGGCCATCT 
CAACCCCTTACACTATGATGTGGTTATGAAACCACGGCATTGCCTGCTCATGCTATTGGGT 
TCTTGCAGCATCTCCCACCTACATTCCCT 
CTGTGCCTCTCACATCATTAAGCACITTTTCTGTGACA 

GCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCrrTAGCTGTCATTGTGAC 

45 CCCCTTCCTGTGTATCATCTrCTC 

CTGCAGCCGGGAAGTGGAAGGCCTrCTCTACCTGTGGCTCCCACCTCACTGCAGTAGCCCT 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCCCTGTCCATGTACTCAGTG 
ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTTTCATCTACAG 
CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 

50 A (SEQ ID NO: 14) 



AOLFR8 sequences: 

MATSNHSSGAEFIU^GLTQRPELQLPLFLLFLGrYVVTW 
LSFroLCYSSVnTKMLVOTVPEENn 
55 NIVMSHRVCSIMMAVWSLGFLWATV^ 
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LLFnGGVOTIATTLAVLISYAFIF^ 

TTMEKEKVSSVraTDPMLNPLIYSLRNKDVK^ 15) 



ATGGCTACTTCAAACCATTCCT^ 
5 CAGAACTTCAACTGCCACTCnTCCrCCTGTTCOT 

GAACCTGGGCATGATCTTCTTAATTGCTCTCAGTTCT 

TTCTCAGTCATTTGTCTTTCATTGATCTCTGCTACTCCT 

GTGAACTTTGTTCCAGAGGAGAACATTATCTCCTTTCT 

CTTCCTTATTTTTGTAATTGCAGAAGGCTACOT 
10 GTTGCTATCTGTCGCCCACTGCTTrACAATATTGTCATGTCCCACAGGGTCT 

GATGGCTGTGGTATACTCACTGGGTTTTCTGTGGGCCACAGTCCATACTACCCGCA 

GTGTTGTCATTCTGTAGGTCTCATACGGTCAGTCATTATTTTTGTGATATTCT 

GACTCTGTCTTGCTCCAGCACCCACATCAATGAGATTCTGCTGTTCATTAT^ 

AATACCITAGCAACTACACTGGCGGTCCTTATCTOT 
15 TGGTATTCATTCCACTGAGG^ 

GCTGTGGGCATCTTTTTTGGGTCTATAACATTCATGTATTTCAAGC^ 

TATGGAAAAAGAGAAGGTGTCTTCTGTGTTCTACATCACAATAATCCCCATG 

CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGA 

AGGCAGTCATCCTGA (SEQ ID NO: 16) 

20 

AOLFR9 sequences: 

MLARNNSLVTEFIIAGLTDRPEFWQPFFFL^ 
LSFIDLCYSSVFTPKMLMNFVSKK^ 

LYKVTMSHQVCSMLTFAAYIMGLAGATAHTGCMFRLTFCSAM 
25 NEVVVLIWGTNITVPSCm^ 

SSGSMEQGKWSWYTNVWMLNPLTC^ (SEQ ID NO: 17) 

ATGCTX3GCTAGAAACAACTCOT 
CAGAGTTCTGGCAACCCTTCrTTTTCCTGTTCCT 
30 AACCTrGGCTTGATCACTCTTTTCGGTCTAAATTCT 
CCTCnTCAATCTCTCCITCATTGATCTCTGTTACT 

GAACTTTGTGTCAAAAAAGAATATTATCTCCAATGTTGGGTGCATGACTCGGCT 
TTTCTCITrTTCGTCATCTCTGAA 

GGCCATCrGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTAT 
35 CnTTGCTGCTTACATA 

ACTCACCTTCTGCAGTGCTAATATCATTAACCATTACITGTGTGACAT^ 

AGCTTTCCTGCACCAGCACCrATGTCAACGAGGTGGTTGTTCTCATTGI^ 

TATCACGGTACCCAGTTGTACCATCCTCACT 

ATATCAAATCCACTCAAGGAAGATCAAAAGCCITCAGTACTrGTAGCTCT 
40 TCTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATATTAAAT^ 
AGCAGGGAAAAGTTTTTTCTGTTTTCTAC^ 

TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATT 
AGGAGAAATATATTCTAA (SEQ ID NO: 18) 



45 AOLFR10 sequences: 

MLARNNSLVTEFHAGLTDRPEFR^^ 

SFroLCTSSVFIPKMDVINFVSKKOT 

KVTMSHQVCSMLTFAAYIMG 

EVVVLIWGINlMWSCmiSYWIVTSILHK 
50 SGSMEQGKVSSVFYTNVTVPMLNPLIYSLRJNnro (SEQ ID NO: 19) 



ATGCTGGCTAGAAACAACTCCITAGTGACTGAATTTATTC^ 
CAGAGTTCCGGCAACCCCTCTTTTTCCTGTTTCTAGTGATCTACAT^ 
AACCITGGCTTGATCATTCTTTTCGGTCTAAAT^ 
55 CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCTCT 

GAACTTTGTATCAAAAAAGAATATTATCTCCTATGTTGGGTGCATGACT 
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TTCTCTTTITrGTCATCTCrrGAATGCTACATA 

GCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTA 
TTTTGCTGCTTACATAATGGGATTGGCTGGA 
CTCACCnTCTGCAGTGCTAATATCATCAACCATTAC^ 
5 GCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTG 
ATCATGGTACCCAGTTGTACCATCCTCATTTCITATGTm 
TATCAAATCCACTCAAGGAAGATCAAAAGCCT 
CTGTCTCTGTTTTTTGGGTC^^ 
GCAGGGAAAAGTTTCTrCTGTTTTCrACACT 
1 0 ACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAA 
GAAGAAATATATTCTAA (SEQ ID NO: 20) 



AOLFR11 sequences: 

MTLRNSSSVTEFILVGI^EQPELQLPI^LLFLGIYVFIW 
1 5 FIDLCTSCVFTPKMLNDFVSESIISYVGCM 
MVTMSPRVCFLI^ 
SELVFFTWGVITMI^SISrVISYALIL^ 

ITGSMNHGRFASWYTNVWMLNPSIYSLRNKDDKLA^ (SEQ ID NO: 21) 

20 ATGACTCTGAGAAACAGCTCCTCAGTGACTGAGTTTA 
CAGAGCTCCAGCTCCCTCTTTTC^ 

AACTTGGGCTTGATCACCTTAATTGGGATAAATCCTAGCCTT 

CCTOTCAACTTGTCCTTTAT^ 

ATGACTTTGTTTCAGAAAGTATCA^ 
25 TGTTTCTTTGTCAATTCTGAGTGCTATGTGTTGGTATCAATGGCCTATGATCGCT 

CATCTGCAACCCCCTGCTCTACATGGTCACCATGTCCCCAAGGGTCTGCTTTCT 

TTGGTTCCTATGTGGTAGGGTTTGCTGGGGCCATGGCCCACACTGGAAGCATGCTGCGACT 

GACCTTCTGTGATTCCAACGTCATC^ 

TCTCCTGCACCAGCACCCATGTCAGTGAGCT 
30 ATGCTATCCAGCATAAGCATCGTCATCTCTTACGCTTTGATACT 

TCCTTCTGCAGAGGGCAGATCCAAAGCCTT^^ 

GCTCTGTTTTTTGGGTCAGGGACATTCACCTACTTAA 

CCATGGCAGATTTGCCTCAGTCTTTTACACCAATGTGGTTCCCATGCTrAAC 

ACAGTTTGAGGAATAAGGATGATAAACTTGCCCTGGGCAAAACCCTGAAGAGAGTGCT 
35 TCTAA (SEQ ID NO: 22) 



AOLFR12 sequences: 

MERNHNPDNCNVLNFFFADKKN^ 
LGLSSRPEDQKPLFAWLPIYLITVIGNLL^^ 
40 NFLSETKTISYGECLTQMYFFLAFGNTDSYLLAAMAIDRYVAICNPFH^ 
FCIPHFHSLLHILLTNQLIFCASNVIHHFFCDDQPVLK^ 
SYLRILITVLKIPSAAGKRKAFSTCGSHLTVW 
MLNPFIYSLRNKDMKQGLAKIMHRMKCQ (SEQ ID NO: 23) 

45 ATGGAAAGAAACCACAATCCAGATAATTGTAATC 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTGGAAGAATCTGTTACAGTG 
TTAGTTTATCTTTAGGTGAACCCACAACTATGGGAAGAAATAACCT 
ATTCATCCTCCTTGGACTCTCCTCTCGACCTGAGGATCAGAAGCCGCT 
TCCCCATCTACCTrATCACAGTGATAGGAAACCT 

50 CACTCGTCTCCAGACGCCCATGTA^ 

ATGTGACAGTCATTATCCCTAAGATGCTGGTG^ 
TTACGGTGAGTGTCTGACCCAGATGTACTTTTT 

CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 
CCATTATGAGTCACAGATGCTGTGTCCTGCTTCTGGTTCTCTCCTTCT 
55 CACTCCCTCCTGCACATTCTTCTGACTAATCAGCrCATCTTCTGTGC 
TCACTITITCTGCGATGATCAACCAGTGCTAAAATTGTCCTGTTCCT 
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AAATCACAGTAATGACAGAAGGCITGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCITATTTAAGAATCCrCATCACTGTTCT 

GCATTTTCTACCTGTGGCTCTCATCTCACAGTGGTGACCCTGm 
TGTCTATTTTCAGCCCCTGTCCAACTATACTGTCAAGGATCAAATAG 
5 ACCGTACTGACTCCrATGCTAAATCCATTTATCTATAGTCTGAGGAACAAA 
AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO: 24) 



AOLFR13 sequences: 

MDQKNGSSFTGFILLGFSDRPQLELVLFVVLLiraF^ 
10 SFDDLCYTTGIVPQLLVNLRGADKSIS YGGCVV QLYISLGLGSTEC^TLLGVMAFDRYAAVCRPL 
HYTVVMHPCLYVLMASTS 
MNESELEFVSVHLLVPVALIIFSYSQIVRAVVIUK^ 

LQPGNNYSQDQGKXISLFYTIITPMINPLIYTLRNKJDW (SEQ ID NO: 

25) 

15 

ATGGATCAGAAAAATGGAAGTTCTTTCACTGGATTTATCCTACT 
CTCAGCTGGAGCTAGTCCTCTTO 

AACAAAACCATCATTGTATTATCTCACTrGGACCCACATCTTCACAATCC^ 

CTTCTCCAACCTAAGCTTTTTGGATCTGTGTTACA 
20 TTAATCTCAGGGGAGCAGACAAATCAATCTCCTATGGTGGTTGTGTAGTTCAGCT 

CTCTCTAGGCTTGGGATCTACAGAATGCGTTCTCTrAGGAG 

GCAGCTGTTTGCAGGCCCCTCCACTACACAGTAGTGATGCACCCTrGTCTG 

TGGCITCTACTTCATGGGTCATTGGTTT^ 

CTTTTAACACrrTTGTGGAAGAAATAAAT^ 
25 CAAGCXTGCCTGTGTTGACACTACTATGAATC 

TTCTTCTTGTACCTGTTGCArrAATCATATTCTCCTATAG 

AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 
GTGGTTTCCCTGTTCTACGGCACAGCT^ 

TCAGGATCAGGGCAAGKTCATCTCTCTCTrCTACACCATCAT^ 
30 CTCATATATACACTGAGGAACAAGGATGTGAAAGGAG 
AACTACGACTCCAGATGA(SEQ ID NO: 26) 



AOLFR14 sequences: 

MALPLLLSPSCTASSQSLSSRMNSENLTRAAVAPAEFVL^ 
35 LGNMGMALLIRMDARLHTPMWLANLSLLDACYSSM 
WAG1JU)TECCLLAAMAYDRYVA^ 
RLSFCRSRKINSFFCX>PPLLAISCSDTSLNELL^ 
GSRRAASTGGSHLTAVAMMYGTLIFMYLRPSSSYALDTDKMASV^ 
VKEALRQTWSRFHCPGQGSQ (SEQ ID NO: 27) 

40 

ATGGCCnTGCCATTGCTCTTATCTCCCTCCTGCTTTGCCT 

GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCT 
ATCACAAATCGCTGGGACCTGCGTGTGGCCCTCTTCCTGACCTGCCTGCCTGTCT 
TGAGCCTGCTGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGATGCCCGGCTCCACA 
45 CACCTATGTACTTCTTCCTGGCCAACCTCTCCCTGCTGGATGCCT 

GGCCCCAAGATGCTAGTGGACCTGCTGCTGCCCCGAGCCACCATCCCTTACACAGCCTGTG 
CCCTCCAGATGTTTGTCTTTGCAGGT^ 

GGCCTATGACCGCTACGTGGCCATCAGAAACCCACnTCTCTATACAACAGCrATGTCGCAG 
CGTCTATGCCTGGCCTTGCTGGGAGCATCAGGCCTGGGTGGGGCAGTGAGTGCCTTTGTTC 
50 ACACAACCCTCACCTTCCGCCT^ 

CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTO 

TCGCCATCTGTGGCTTCATCCAGACAGCCACGGTGTTAGCTATCACGGTGTCTTATGGCTT 
CATCGCTGGGGCTGTGATCCACATGCGCTCGGTCGAGGGCAGTCGGCGAGCAGCCTCCAC 
CGGTGGTTCCCACCTCACAGCCGTGGCCATGATGTACGGGACACTCATTTTCATGTACCTG 
55 CGCCCCAGCTCCAGCTATGCCCTGGACACTGACAAGATGGCCTCT 
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TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA (SEQ ID NO: 28) 



AOLFR15 sequences: 
5 MREhWQSSTLEFILLGWGQQEQE 
LVDIFFSSVTIPKMLANHLLGSK^ 
YTTIMSPRSCmLIAGSWVIGNANAI^HTLLTASLS^ 
KMMYLGVGIFSVPLLCIIVSm 

PLTNYSLKDAVITVMYTAVTPMLl^ (SEQ ID NO: 29) 

10 

ATGAGGGAAAATAACCAGTCCTCTACACTGGAATTCATCCTCCTGGGAGTTACT 

AGGAACAGGAAGATTTCTTCTACATCCTCITCCTGTTCAT^ 

AACCTGCTCATTGTCCTAGCCATTTC^ 

CCTTGCCAACCTCTCCTrGGTTGACATCTTCTTCTCATCGGTAACCATCC 
1 5 CCAACCATCTCTTGGGCAGCAAATCCATCTCTTT^ 

CATGATAGCCTrGGGTAACACAGACAGCTATATTTTGGCTGCAATGGCATATC 
GTGGCCATCAGCCACCCACTTCACTACACAACAA 

TTATTGCTGGGTCTTGGGTGATTGGAAATGCCAATGCCCTCCCCCACACTCT 
TAGTCTGTCCTTCTGTGGCAACCAGGAAGTGGCCAACTTCTACTGTGACATTACCCCCT^ 
20 CTGAAGTTATCCTGTTCTGACATCCACTITCATGTGAAGATGATGTACCTAGGGGTTGGCA 
TTTTCTCrGTGCCATTACTATGCATCATTGTCTCCTATATTC 

AGGTTCCTTCCACCAAGGGCGTGCTCAAGGCCTTCTCCACCTGTGGTTCCCACCTCACGG^ 
TGTCTCTTTGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCm 
TAAAAGACGCAGTGATCACTGTAATGT^^ 
25 CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACTCTTCAACAAGAGAAT 
CTCCTCGTAA (SEQ ID NO: 30) 



AOLFR16 sequences: 

MRRNCTLVTEFILLGLTSRRELQILLFn,FIAJYMV 
30 I^FVDLCFSSNVTPKMLEIFLSE 

YGSRMSKSVCSFLITWYVYGALTC^ 
KELSMFrVAGWNI^FSLFnaSYLYIFPAILKIRSTEGR^ 

PPSKESVEQGKMVAVFYTTVIPMLNLnYSLRK^ (SEQ ID NO: 31) 

35 ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACCAGTCGCCGG 
GAATTACAAATTCTCCTCTTCACGCTGTTTCTGGCCATTTAC 
ACCTTGGCATGATTGTCCTCATCC^^ 

CTGAGCCACTTATCCTTCGTGGATCTGTGCTrCTCTTCCAATGTGACT 
AGATTTTCCITrCAGAGAAGAAAAGCATTTCCTATCCTGCCT 
40 TTTATCGCCnTGGTCCATGTTGAGATCTACATCCT 

GGCCATCTGCAACCCTCTGCTITATGGCAGCAGAATGTCCAAGAGTGTGTGCTCCnTCCT 

ATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACA 

ACCTAGCCTTCTGTGGCCCCAATGAAATTAATCAC^ 

TAAGCTGGCTTGTTCTGACACCTACAACAAGGAGTTGTCAATGTTTATTGTGGCT 
45 AACCTTTCTTTTTCTCTCTTCATCATATG 

AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTm 
CTGTCACTATATTCTATGCAACCCTTTTCTC 

GTTGAACAGGGTAAAATGGTAGCTGTATTTTATACCACAGTAATCCCTATGCT^ 
TAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGTCAATGA 
50 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 

MLNFTDVTEFILLGLTSRREWQVI^ 
FVDVWFSSNVTPKMLEMJSDKKTITYAGCLVQCCT 
55 YGSKMSRWCIIU.ITFPYIYGFLTSIAATLWTYGLYFCGKffi 
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YTMIILAGINFIYSLTX^ 

ESVEQGKMVAVFYTTVIPMLWMIYSLRNK^ (SEQ ID NO: 33) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTITGGGGCTAACGAGCC 
5 GGCAAGTTCTCITCITCATCATCITrOT 
GGCATGATGGTGTTAATCAAGGTCAGTC^ 

GTCACITGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCT 

CTGTTTTCAGATAAAAAAACAATTACTTATGCT 

TGCTCITGTCCATGTGGAAATTTTTATTCITGCTG 
1 0 TTGGGAATCCTCTGCTTTATC^ 

TTTCCCTTACATTTATGGTTTTCTGACGAGTCTGGCAGCAACATTA 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCT 

GGCCTGTGCCGGGACCITrGTAAAAGAATATACAATGATCATAOT 

ACATATTCCCTGACTGTAATTATCATCTCITACTTATTCATCCT 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 

(^TTATATTCTATGGTACT^ 

GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ED NO: 34) 

20 

AOLFR18 sequences: 

MSNTNGSAITEFILLGLTDCPELQSLLFVLFLVVYLVTLL^ 
NIAFVDLCYTSNATPQMSTNIV^^ 
LRYSVKTSRRVCICLATFPYVYGFSDG^ 
25 EHAMHSAGFNLSSSLTIVLVSYAFIIAAILRIKSAEGRHK^ 

RPPTDKTVEESBGDLA.VFYTFVSPVLNPLIYSIJ^ (SEQ ID NO: 35) 



atgtccaacacaaatggcagtgcaatcacagaattcattttacttgggctcacagattgcc 
cggaactxxagtctctgcttttc 
30 aacctgggcatgataatgttaatgagactgg^^ 

tcctcactaacttagcctttgtggatttgtgctatacatc 

gactvvatatcgtatctgagaagaccat^ 

tcattgcccirctactcactgagttttacatgct 

ggccatatatgaccctctgcgctacagtgtgaaaacgtccaggagagtttgcatctg 
35 gccacatttccctatgtctatggc 

cctgaccttctgtagatccaatgtcatc^ 

agctttcttgttctgatact^^ 

ctctccagctccctcaccatcgtcttggtgtcctatgcct^ 

gatcaaatcagcagagggaaggcacaaggcattctccacctgtggttcccatatgatggc 
40 tgtcaccctgttttatgggact^ 

gttgaggaatctaaaataatagctgtcttttacacctttgtgagtcc 

tgatctacagtctgaggaataaagatgtgaagcaggccttgaagaatgtcctgagatga 

(SEQ ID NO: 36) 

45 AOLFR19 sequences: 

METKNYSSSTSGFILLGIiSSNPKLQKPLFA 
SFMDICFTTVIWKMLVNFLSETKIISYVGCLIQMY^ 
YDVVMKPWHCLLMLLGSCSISHLHSLFRVLIJVISR^ 
MVVMTETLAVIVTPFLCTIFSYL^ 
50 PLSMYSVMKGRVATVMYT\n^^ (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGCTrCATCCTCCTGGGCCTCT 
ACCCTAAGCTGCAGAAACCTCTCTTTGCCATCT 

GGGAATGTGCTCATCATCCTGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACT 
55 TTTTTCTCAGCAACTTGTCnTrCATGGATATCT 

CTGGTGAATTTTCTATCAGAGACAAAGATTATCTCITATGTGGGCTG 
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ACTTCTTCATGGCATTTGGGAACACTGACAGCTACCTGCTGGCCTCT 
GCTGGTGGCCATCTGCAACCCCTTACACTATGATGTGGTTATGAAACCATGGCATTGCCT 
CTCATGCTATTGGGTTCTTGCAGCATCTCC 
GTCTCGCITGTCITrCT^^ 
5 TGCTAAAGCTCTCCTGCTCTGACACATCCTCCAGCCAGATGGTGGTGATG 
AGCTGTCATTGTGACCCCCTTCCTGTGTACCATCITCTCCrrACCT 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCT 
CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCT 

ACTCAGTGATGAAGGGCCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGA 
10 ACCCTTTCATCTACAGCCTGAGGAACAAAGATATGAAAAGGGGTTTGAAGA^ 
ACAGAATTTACTCATAG (SEQ ID NO: 38) 



AOLFR20 sequences: 

MVEENHTMKNEFILTGFTDHPELKTLLFVWFAJYLI^ 
15 LALVDSCCACAITPKMIJENFFSEGKRISLYECAVQFYFL 
LQYHIMMSKKLQQNnTGAFIAGN^ 

INELVLFIFSGSVQVFTIGSVLISYLYn,LTIFRMKSKEGRAKAFST 

NLLEEGGNDIPAAIIJT^ (SEQ ID NO: 39) 

20 ATGGTTGAAGAAAATCATACCATGAAAAATGAGTTTATCCTCACAGGATTTACAGATCACC 
CTGAGCTGAAGACTCTGCTGTTTGTGGTGTTCTTTGCCATCTATCTGA 
GAATATTAGTTTGGTGGCACTGATATTTACACACTGTCGGCTTCACACACCAATGTACATC 
TTTCTGGGAAATCTGGCTCITGTGGATT 
AGAGAACTTCTTTTCTGAGGGCAA^ 

25 TTTCTTTGCACTGTGGAAACTC^ 

ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCTGCATTCA 
GATGACCACAGGCGCCTTCATAGCTGGAAATCTGCATTCCATGATTCATGTAGGGCTTGTA 
TTTAGGTTAGTTTTCTGTGGATTGAATCACATCAACCACTT^ 
GTATAGACTCTCCTGTGTTGACCCTITC^ 

30 CAGTTCAAGTCTTTACCATAGGTAGTGTCTTAATATCTTATCTCTATAT^ 
TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCTTTTCTACTT 
CATCAGTTTCATTATTCTATGGATCTATTTTTTTCCTATA 
GAAGGAGGTAATGATATACCAGCTGCTATTTTATTTACAATAGTAGTTCCOT 
CTTrCATTTATAGTCTGAGAAACAAGGAAGTAATAAGTGTCTTAAGAA 

35 AATAAAATCTCAAGGAAGTGTGAACAAATGA (SEQ ID NO: 40) 



AOLFR21 sequences: 

MEPRKNVTDFVLLGFTQNPKEQKVLFVMFLLFYILTM 
TFIDHYSSSISPRLISDLFPGNNSISFQSFMAQLFIEHLFGGSEVFLLLVM 
40 IMRQWVCVLLLWSWVGGFLQSWQLSI^ 
WANGGLSCHAFLLLLISYGVILHSLKK^ 

TFSIDKSVSVFYTVITPMLNPLIYTLRNSEMTSAMKKL (SEQ ID NO: 41) 



ATGGAGCCAAGGAAAAATGTGACTGACTTTGTCCTCTTC 

45 GAGCAGAAAGTACTTTTTGTTATC^ 

GCTCATTGTAGTGACCGTAACTGTCAGTGAGACCCT 
GCTGGCTrAACATTTATAGATATCATTTATTCITCATCCATTTCCCCCAG 
CITGTTCmGGGAATAATTCCATATCCTTCCAATCTTT 
ACCTTTTTGGTGGGTCAGAGGTCTTTCTCCTGTTGGTGATGGCCT 

50 CATCTGTAAGCCCTTGCATTATTTGGTTATC 

GTAGTGTCCTGGGTTGGAGGATTTCTGCAATCAGTAI^^ 
TCCCATTCTGTGGCCCCAATGTCATTGATCATTTTTTCTGTGACATG 
CTGGCCTGCACTGACACCCATGTTATTGGCCTCTTAGTGGTGGCCAATGGAGGACTGTCTT 
GCACTATTGCGTTTCTGCTCTTACTC 

55 CnTAGTCAGAAAGGGAGGCAAAAAGCCCACTCAACCTGCAGTTCCCACATCACT 
TCTTCITCTTTGTTCCrTGTATTTTTATGTGTGCT 
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AAATCAGTGAGTGTGTTrTATACAGTCATAACCCCAATGCTGAACCCCIT 
TGAGAAATTCTGAGATGACAAGTGCTATGAAGAAGCTTTAG (SEQ ID NO: 42) 



AOLFR22 sequences: 

5 MRXXNNXTEFVIXGFSQDPGVXKALFVM^ 

I^FIDAAYSTTISPKLWGLFCDKKTISFQGCMGQL^ 

HYLTMNRQVCTLIXVXXMGGFVHSAFQIVVYS 

GLTVWNSGAICMVIFNLLn^ 

VSNFPTDKIMTWYTIITHM^^ (SEQ ID NO: 

10 43) 

ATGAGACANNNNAACAATATNACAGAATTTGTCCTC^ 
TGNNNAAAGCATTATTTGTCATGTTTr^^ 

GCTCATTGTNGTGGATATTATTGCCAGCCCTTNNTTGGGTTCCCCAATGTAT^ 
1 5 CCTGCCTGTCATTTATAGATGCTGCATATTCCACTACCATTTCT 

TTATTCTGTGATAAAAAGACTATTTCCITCCAAGGTTGCATGGGCCAGCT 

ATTTCTTTGGTGGGGCTGAGGTCTTCCTTCTGGTGGTGATGGCCT 

CATCTGTAAGCCACTGCACTATTTGACCATCATGAATC 

TNNTNNCCATGATTGGAGGTTTTGTACATTCT 
20 TTCTGTGGTCCCKATGTCATTGTTCATTrCAGTTGTGACATGCACCCATTACT 

ATGCACTGACACCTACTTTATAGGCCTCAC^^ 

GTCATTTTCAACCITCTGTTAATCTCCTATGGAGTCATCCT 

TCAGGAAAAGAGGGGTAAAGCCTTGTCTACCTGCA 

TTTTTTGTACCCTGTATTTTCATATATGTTAGACCT 
25 CATGACTGTGTTTTATACCATT^^ 

AATTCAGAGATGAGAAATGCTATAGAAAAACTCTTGG 

TAGGAGGAGTGTCCGTCCTCATGTAG (SEQ ID NO: 44) 



AOLFR23 sequences: 

30 MAKNNLTRVTEFILMGFMDOT^ 
HLSLJJDACYTSVTCPQILATlJVre 
LLYTVAMNPRLCWSLWGAW^ 
NIEIVIIFFGOTVILANASV^ 

GSGKSLEEDKWSWYTWIPMLNPLIYSLR^^ (SEQ ID NO: 45) 

35 

ATGGCCAAGAATAATCTCACCAGAGTAACCGAATTCATTCTCATGGGCTT^ 
CCAAATTGGAGATTCCCCTCTTTCT^ 

AATGTGGGGATGATTATGTTAATCCAAGTAGATGTCAAACTCTACACCCCAATGTACTTCT 
TCCTGAGCCACCTCTCCCTGCTGGATGCCTGTTACACCT 
40 GCCACATTGGCCACAGGCAAAACGGTCATCTCCTACGGCCACTGTC 
TATTCACCATCTGTGCAGGCACAGAGTC 

TGCTGCCATTCGCAACCCACTGCTCTATACCGTGGCCATGAATCCCAGGCTCTGCTGGAGC 
CTGGTGGTAGGAGCCTATGTCTGTGGGGTGTCAGGAGCCATCCTGCGTACCACTTGCACCT 
TCACCCTCTCCTTCTGTAAGGACAATCAAATAAACT^ 
45 CTGAAGCITGCCTGCAGTGACACAGCAAACATCGAGATTC 

TTGTGATTTTGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCTCATCA 

TTGAAAGTGAAGTCTTCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCT 

CTGCTGTGGCCCTTTTCTTC^ 

TCTCTGGAGGAAGACAAAGTCGTGTCTGTCTTCTAT^ 
50 CTCTGATCTACAGCTrAAGAAACAAAGATGTAAAAGACGCCTTCAGAAAGGTCGCT 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 



AOLFR25 sequences: 

METGNLTWVSDFVFLGI^QTREL^^ 
55 IAVLDLCFSSVTAPKMLVD^ 
RYVTVMNTQLWV^^ 
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SIXEFLKISNSGIXDVVWI^LIMSTO 

ARPFTPFPMDKLVSIGHTVMTPMLNPMIYTLR^ (SEQ ID NO: 47) 



ATGGAAACAGGGAACCTCACGTGGGTATC 
5 GGGAGCTCCAGCGTTTCCTGTTTCTAATGTTCCTGTTTG 

AACATCCITATCATCATCACAGTGACCTCTGATTC 

GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCT 

TGGACCTCCTCTCTGAGAAGAAAACCATCTCTTAC^^ 

CITCCACTITTTGGGAGGTGCCA 
1 0 TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 

GGTGGTAGCCACCTGGGTGGGAGGCTTTGTCCACTCTATTGTCCAGCTGGCT 

CCACTGCCCTTCTGTGGCCCCAACATTTTGGATAACTTCrACT 

GAGACTTGCCTGCACTGACACCTCACTGCTGGAGTTCCT 

CTGGATGTCGTCTGGTTCITCCTCCTCCTGATGTCCT 
1 5 GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 

GGTTTCCATGATCTTCGTTCCAAGCATTTACCTCTATGCCCGGCCCnTCACT 

TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 

TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 

TTGA (SEQ ED NO: 48) 

20 

AOLFR26 sequences: 

MAAKNSSVTEFILEGLTHQPGIiaPIiTLFLGFYT^ 
LIDFCFSTTITPKMLMSFVSRKNnSFrGCMTQLFFFCT 
VTMSCQVCLLLLLGAYGMGFAGAMAHTGSIMNLTFCADNLVNHF^ 
25 ELWFIWAVDVGMPIVTW^ 

I^ILPLEQGKVSSLFYTIIWVLNPLIYSLRNKDVKVALRRTLGRK^ (SEQ ID NO: 49) 



ATGGCAGCCAAAAACTCTTCTGTGACAGAGTTTATCCTCGAAGGCTTAAC^ 
GACTGCGGATCCCCCTCTTOTCCTGT^ 
30 CCrGGGCTTGATAACCCTGATTGGGCTGAACrCTCACCT 
TTTTTAACCTCTCTTTAATAGATTTCTC 

AGTTTTGTCTCAAGGAAGAACATCATTTCCTTCACAGGGTGTATGACT 
CTGCITCITrGTCGTCTCTGAGTCCITCATCCTGTCAGCG 
CCATCTGTAACCCACTGTTGTACACAGTCACCATGTCTTGCCAGGTG 
35 TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCnTCTGTGCTGACAACCITGTCAATCATTTCATGTGTGACATCCT 
GCTCTCCTGCAACAGCTCTTACATGAATGAGCT 

GTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCATCCTCT^ 
CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATAATTGTA 
40 GTTTCTCITTTCITTGGTTCTGG 

GAGCAAGGGAAAGTGTCCTCCCTGTTCTATACCATAATAGTCCCCGTGTTAAACCCAT^ . 
TCTATAGCTTGAGGAACAAGGATGTCAAAGTTGCCCTGAGGAGAACTTTGGGCA 
TCTTTTCTTAA (SEQ ID NO: 50) 

45 AOLFR27 sequences: 

MPSQNYSnSEFNLFGFSAFPQHLLPILFL^ 

SVSEILFTVATITRMLADLLST^ 

YNVLMSPRDCAHLVACTWAGGSVMGM^ 

SSVIMGVMLVC^TALIGCLFLIIL^ 
50 LKPKGLHSMYSDALMATTYTVFTPFLSPIff^ (SEQ ID NO: 

51) 



ATGCCTAGTCAGAACTATAGCATCATATCTGA^ 
CCAGCACCTCCTGCCCATCn?TGTTCCTGCTGTACCTCCTGATGTTCCT 
55 GCAACCTTCTCATCATGGCCACAATCTGGATTGAACACAGACTCCACACACCCATGTACCT 
CTTCTTGTGCACCCTCTCCGTCTCTGAGATTCT^ 
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TGGCTGATCTGCTTTCCACCCATCATTC^ 
TTCTCCTTCATGTITGGCITCACTCACTCCnTC 

TGTGGCCATCTGCCACCCACTGCGTTACAATGTGCTCATGAGCCCCCGTGACTGTGCCCAT 
CTTGTGGCCrGTACCTGGGCTGGTGGCTCAGTCATGGGGATGATGGTGACAACGATAGTTT 
5 TCCACCTCACnTTCTGTGGGTCTAATGTGATC 

TGAAGTTGGCCTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTGTGT 
CACAGCCCTGATAGGCTGTTTATTCCrCATCATCCTCTCCTATGTOT 
TCTTGAGGATTCCCTCTGCCGAAGGCCGGCACAAGACATTTTCTACGT 
CACTGTGGTGGTCACGCACTATAGTTTTGCCTCCITrATCT 
1 0 ATTCTATGTACAGTGACGCCITGATGGCCACCACCrATACTGTCITCAC 
CCAATCATTTTCAGCCTAAGGAACAAGGAGCTGAAGAATGCCATAAATA 
GAAAATTCTGTCCTCCAAGTTCCTGA (SEQ ID NO: 52) 



AOLFR28 sequences: 
15 MPNFTOVTEFIXLGLTCRQELQV^ 
ADVCFSSNVTPKMIJENLIiSETK^ 

YGSmSRWCVRLISVXYXYGFSVSLlCTLWTYGLYFCGNFEINOT 
ITMIVlAGINFrYSI^VVLISYTLIWAVLRMRS^ 

RPTEESVEQGKMVAWYTTVIPMLNPMIYSIJR^ (SEQ ID NO: 53) 

20 

ATGCCTAATTTCACGGATGTGACAGAATTTACTCTCCTGGGGCTGACCT 
TACAGGTTCTCTTTTTTGTGGTGTTCCTAGCGGTITACATGATCACT 
GGTATGATCATTTTGATTAGCATCAGTCCT^ 
TCATCTGTCXITTGCGGACGTGTGCTTCTCCT 

25 TATTATCAGAGACAAAAACCATTTCCTATGTGGGATGCTTGG 
TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCTGTGATGGC 
GGCTGCAANCCTCTGCTTTATGGCAGTAAAATGTCTAGGACTGTGTGTGTTCGGCT 
CTGTGNNNTATGNNTATGGATTCTCTGTCAGCCTAATATGCACACTATGGACTTAT 
ATACTTCTGTGGAAACITTGAAATCAATCACTTCTA 

30 TTGCCTGTGGGAGAGTGCACATCAAAGAAATC^ 
CACATATTCCCTCTCGGTGGTCCTCATCT^ 

TGCGCTCTGCCGATGGCAGGAGGAAGGCGTTCTCCACCTGTGGGTCCCACTTGACGGCTGT 
TTCTATGTTTTATGGGACCCCCATCTTCATGTATCTCAGGAGACCCACTGA 
GAGCAGGGCAAAATGGTGGCTGTGTTTTACACCACA 
35 TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 
ATGTGAGGCAGTAA (SEQ ID NO: 54) 



AOLFR29 sequences: 

MMSFAPNASHSPWIXLGFSRAMSY^ 
40 GLSVIDMGLSTWLPQLIAHLVSHYPTIPAARCLAQFFFFYAFGVTDT^ 

PLHYALVMNHQRCACLLALSWWSILHTMLRVGLVLPLCWTGDAGGNV^ 
ASraDIHSNEIAII^EGGFLMLGPCALIVLSYVRIGAA 
YGTnCVYFQPPFQNSQYQDMVASVMYTAITPLANPFVYSLHNKD 
(SEQ ID NO: 55) 

45 

ATGATGAGCITTGCCCCTAATGOT^ 
AGCTAACATCTCCTACACTCTCCTCTTCTTCCTGTTCCTGG 

TGGGGAATGTGACACTGGTGCTGCTCATCTCCTGGGACTCCAGACTGCACTCACCCATGTA 
TTATCTGCTTCGTGGCCTCTCTC^ 
50 TTGCTGGCCCATTTGGTCTCTCATTACCCAACCATTCCTGCTGCCCGCTGCT^ 
CTTTTTCTTCTATGCATTTC 

GCTATGTGGCCATCTGTGACCCCCTGCACTATGCTTTGGTAATGAATCACCAACGGTGTGC 
CTGCTTACTAGCCTTGAGCTGGGTGGTGTCCAT^ 

GTCCTGCCTCrTTGCTGGACTGGGGATGCTGGGGGCAACGTTAACCTTCCT 
55 TGACCACCGGCCACTTCTGCGAGCCTC1TGTTCTGACATACATTCTAATGAGCT 
TTCTTTGAGGGTGGCrTCCTTATGCTGGGCCCCTGTGCCCTCATTGTACTCT 
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AATTGGGGCCGCTATTCTACGTTTGCCITCAGCTGCT 
TGTGGATCCCACCTCACCATGGTTGGTra 
GCCTCCCTTCCAGAACTCTCAGTATCAGGACATC 
ACACCTTTGGCCAACCCATTTGTGTATA 
5 GCAGGCTGCTTGAATGGGTGAAGGTAGACCCCTGA (SEQ ID NO: 56) 



AOLFR30 sequences: 

MGFLSPMHPCRPPTQRRMAAGNHSTVTEFILKGL 
LICLNSQLHTPMYYFLSNI^IMDLCTSSVITPKMLVOT 
10 YMLTVMAYDRYVXXCHPIXYNlMSHm 

FCDILPLMKLSCSSTYDVEMTVFFSAGFNIIVTSLT^ 
AAVGMFYGSTAFMYIJCPSTISSLTQENVASVFYTTV^ 
LF (SEQ ID NO: 57) 

1 5 ATGGGGTTCTTGTCTCCCATGCATCCCT 

GAAATCACTCTACAGTGACAGAGTTCATTCTCAAGGGTTTAACGAAGAGAGCAGACCTCC 
AGCTCCCCCTCnTTCrCCTCTTCCTCGGGATCT 

ATGATCACTCTAATTTGTCTGAACTCTCAGCTGCACACCCCCATGTACT 
TCTGTCACTCATGGATCTCTGCTACTC 
20 TGTCAGAGAAAAACATCAT.CTCCTACGCAGGGTGCATGTCACAGCTCTACT^ 
TTTTGTCATTGCTGAGTGTTACATGCT 

TGCCACCCTTTGCTTTACAACATCATTATGTCTCATCACACCT 
GGTCTACGCCATCGGACTCATTGGCTC^ 

TATTGTGAGCACCTCATCAGTCACTACTTCTGTGACATCCTCCCTCTCATGAAGCTGTCCT 
25 CTCTAGCACCTATGATGTTGAGATGACAGTCTTCI^ 
ACGAGCTTAACAGTTCTTGTTTCTTACACC^ 

CACAGAGGGGAGATCCAAAGCCTTCAGCACCTGCAGCTCCCACCTrGCAGCCGTGGGAA 
GTTCTATGGATCAACTGCATTCATGTAOT 

GAGAATGTGGCCTCTGTGTTCTACACCACGGTAATCCCCATGTTGAATCCCCT 
30 GCCTGAGGAACAAGGAAGTAAAGGCTGCCGTGCAGAAAACGCT 
GA (SEQ ID NO: 58) 



AOLFR31 sequences: 

MGTGNDTTVVEFrLLGLSEDTWCAILFLWLGIYVVTLM 
35 AFVDIGYSSSVTPVMLMSFLRKETSLPVAGCVAQLCSV^ 
LLYSTCMSPGVCHLVGMSYLGGCVNAWTFIGCLLI^ 
TFEIPAISSGSWATVCVLUSYim^ 

KSSYSTDQNKWSVFYTVVIPMLNPLIYSUmKEIK^ (SEQ ID NO: 59) 

40 ATGGGGACTGGAAATGACACCACTGTGGTAGAGTTTACTCTTTT 
CTACAGTTTGTGCTATTTTATTTCT 

AATATCAGCATAATTGTATTGATCAGAAGAAGTCATCATCTTC^TACACCCATGTACATTT 

TCCTCTGCCATTTGGCCTTTGTAGACATTGGGTACTCCT 

ATGAGCTTCCTAAGGAAAGAAACCTCTCTCCCTGTTGCTGGTTG 
45 CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCTA 

TGTGGCCATCTGCTCACCCCTGCTCTACTCTACCTGCATGTCCCCTGGAGTCTGCATC 

TAGTGGGCATGTCCTACCTGGGTGGATGTGTGAATGCTTGG 

AAGACTGTCCTTCTGTGGGCCAAAT^ 

TGAAGCrTGCTTGTTCCCATGATTTTACOT 
50 ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCAC 

GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCITCTCCACCTGCACCTCCCACCTCA 

GCAGTCACTCTGTTCTATGGGACCATTACCTTCATTTATGTGATGCCCAAGTCCAGCTACTC 

AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 

CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTA 
55 AAAATATTTTCTTGA (SEQ ID NO: 60) 
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AOLFR32 sequences: 
MNSIXDGNHTALTGm 
AYSSSVTPNMLVNFLVEROT 
MSTQVSVQLLLVVYIAGFLIAVSYTTC 

5 ssGsnvvTvcviAVCTimim 

DQNKWSVLYTVVIPMLNPLIYSLRNKEIKGALK^ (SEQ ID 

NO: 61) 



ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTGGGCTrAA 
10 CAGATGATCCAATCCTTCGAGTCATCCTCTrCATGATCATCCTATCTGGTAATCT 
ATTATTCITATCAGAATTTCITCTCAGCTCCATCATCCTA 
GGCTTTTGCTGACATGGCCTATTCATCTTCT^ 

TGGAGAGAAATACAGTCTCCTACCnTGGATGTGCCATCCAGCTTGGTTCAGCGGCTT^ 
TGCAACAGTCGAATGCGTCCnTCTGGCT^ 
15 AGTCCACTGCHTT ATTC AA^ 

TTTACATAGCTGGTTTTCTCATTGCTGTCTCCTATACT 

GTGGACCAAATCAAGTCAATCATTTTTTCTGTGATTTCGCTC 

TCTGATATCAGTGTCTCCACAGTTGTTCTCT 

TGTGTGTGTGATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTC 
20 CTGAGGGGCACCACAAGGCCTTCTCCACCT 

CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTA 

AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTXTTC^ 

ATGATGCirGTTATTTTAGTAGAACTTCAAATAATGATATTACATAG (SEQ ID NO: 62) 

25 

AOLFR34 sequences: 

MLEGVEHLLLIXLLTDVNSKELQSGNQTSVS 
LIR,TVLVDIRLHRPMCL^ 
ECFLYTLMAYDRFIAJCKPLHYATIMTHRV 
30 DYIFODIPAMLRIACADTAINELVTFADIGFIALTCT 
CAAHLTVVIVYYVPCTFIYLRPCSQEPLDGW 
HKEVQPH (SEQ ID NO: 63) 



ATGTTAGAGGGTGTTGAGCATCTCCTC^ 
35 AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTTCAT^ 
ACCACAGCTGGGAGCGCCACTCTTCTTAGCm 
GAAATGGGCTCATCATCCTCACTG^ 

GTTCCTGTGTCACCTCTCCTTCTTGGACATGACCATTTCTr 

TGGCTGGCITTCTCTTGGGTAGTAGGATTATCTCCm 
40 TCTTTCCATTTCCTGGGCTGTACTCSAGTGCTTCCT^ 

CCTTGCCATTTGTAAGCCCTTACACTATGCTACCATCATGACCCACAGAGTCT^ 

TGGCTTTAGGCACCTGGCTGGGAGGGACTATCCATTCACrrn^ 

CCGGCTGCCCrTCTGTGGCCCCAATCGGGTCGACTACATOT 

TGCGTCTAGCCTGCGCCGATACGGCCATCAAC 
45 CCTGGCCCTCACCTGCTTCATGCTCATCCTCACTrCCT 

TGCGAATTCCGTCAGCAGATGGGCGCCGCAATGCCTTCTCCACTrGTGCTGCCCACCTCA^ 

TGTTGTCATTGTTTACTATGTGCCCTGCACCTrCATTTACCTG 

CCCTGGATGGGGTGGTAGCTGTCTTTTACACTGTCATCACTC^ 

TACACACTGTGCAACAAAGAAATGAAGGCAGCATTACAGAGGCTAGGGGGCCACAAGGAA 
50 GTGCAGCCTCACTGA (SEQ ID NO: 64) 



AOLFR35 sequences: 

MEPLNRTEVSEFFIJKGFSGYPALEHLLFPLCSAMYLVTLLGNT 
NI^TLDICYTPTFWLNfLVHLLSSRKTISFAVCMQMO. 
55 RYHVLMSHRLCVLU^GAAW^ 

SVSEDFLLAGSILLLPWLAHCI^YL^^ 
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LKPKSKEAKSDEVFIVLYAMVTTMLNPT^ (SEQ ID NO: 

65) 



ATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGATTTTCT 
5 CAGCCCTGGAGCATCTGCTCTTCCCTCTG 

GAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCTGCACACGCCCGTGTACTTC 

ttcctgggcaacctctctaccctggacat^ 
ggtccacctcctgtcatcccggaagaccatctcctttgctgtct 
tgagcctgtccacgggctccacggagtgcctgctactggccatcacggcctatc 
10 cctggccatctgccagccactcaggtaccacgtg 
ctgatgggagctgcctgggtcctctgcctcctcaagtc 
tgaggctgcccttctgtggccaccacgtggtcagtcacitcacctgcaa 
gctoaagctggcatgcggca^ 

cctgctgctgcctgtacccctggcattcatctgcctgtcctac^ 
1 5 tcctgagggtgccctcggccgccaggtgctgcaaagccttctccacct 
ggctgtagtgctgcititctacggcaccatcatot 

gaagcccacatctctgatgaggtcttcacagtcctctatgccatggtcacgaccatgctga 
accccaccatctacagcctgaggaacaaggaggtgaaggaggccgccaggaaggtgtggg 
gcaggagtcgggcctccaggtga (seq id no: 66) 

20 

AOLFR36 sequences: 
MYLVTVLRNLI^ILAVSSDSHP 

CLTQMSFLVLFACrVDMFLTVMAYDCFVAICRPLHYPVTVW 
WIVLQFTFTKNVEISNFVC^ 
25 SSDGKYKAFSACGCHLAWCLFYGTGIGVYLTSAVAPP 

IJRNRDIQSALWRVCNKTVESHDLFHPFSCVVEKGQPHSP (SEQ ID NO: 67) 



ATGTATCTGGTCACGGTGCTGAGGAACCTGCTCAGCATC 

ACCCCCACACACCCATGTACTTCTTCCTCTCCAACCTGTGCTGGGCTGACATCGG 
30 TTGGCCACGGTTCCCAAAATGATTGTGGACATGGGGTCGC^^ 

GGGGCTGCCTGACACAGATGTCTTTCTTGGTACTTTTTGCATG 

GACTGTGATGGCTTATGACTGCTTTGTAGCCATCTGTCGCCCT 

GTGAATCCTCACCTCTGTGTCTTCTTCGTTT^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCITCT^ 
35 TTGTCTGTGAGCCATCTC^ 

TTCATATATTTTGATAATACTATGTTTC 

TATAAAATTGTCCCCTCC^^ 

CAGCCTGTGGCTGTCACCTGGCAGTTGTTTGCTTATTTTATGGA^ 

CCTGACTTCAGCTGTGGCACCACCCCTCAGGAATGGTATGGTGGCGTCAGTGATGTACGCT 
40 GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAACAGGGACATT^ 

CCCTGTGGAGGGTGTGCAACAAAACAGTCGAATCTCATGATCTGTTCCATCCTTTTT 
TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTT 
(SEQ ID NO: 68) 



45 AOLFR37 sequences: 

MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLMYL^^ 
N^FLDKFTTSSWLVL^^ 
LRYSV1MSKAAYMPMAASSWAIGGAASVVHT 
INVISMEVTNWLGWVLFISFSYWnTTIL^ 
50 KPKSKDSMGADKEDI^DKLIPLFYGVVTPM^^ (SEQ ID 

NO: 69) 



ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGAGGCTCT 
ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTGATCCTGCT 
55 GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCATGTAC 
TTCTTCCTAGGGAACCTCTCCTTOT 
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CCTGGACAGCTTTTTGACTCCCCAGGAAACCATCTCCITCT 
GCACrCTCCITTGCCATGGCAGGAACAGAGTGCITGCT 

GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCT 
GCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTC 
5 GCAATTCAGCTGCCCrrCTGTGGAGACAATGTCATCAACCACTTCA 

CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACGAA 
TGTGATCTTCCTAGGAGTCCC^ 

CCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCT 
CCTCACCGTGGTGATCGTCTT^ 
10 AAGGACTCCATGGGAGCAGACAAAGAGGATCXro^ 

GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO: 70) 



AOLFR38 sequences: 

1 5 MYLVTVLKNLLIIL^ 

LTQMSFFVLFACffiDMLLTVMAYDRFVAICHPI^^ 

IVLQITFFKNVEISNFVCDPSQLLNIA^ 

SDRKSKAFSTCGSHIAVVCLFYGTGIGVYLTC 

NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCVGEKGQPH (SEQ ID NO: 71) 

20 

ATGTACCTGGTCACGGTGCTGAGGAACCTGCTCATCATCCTGGCTGTCAGCrCTGACTCCC 
ACCTCCACACCCCCATGTGCTTCTTCCTCTCCAACCTGTGCTGGGCTGACATCGGT^ 
TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCrGACACAGATGTCTTTCTTTGTCCTTTTTGCATGTATA 

25 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCTTGGTGTCTTCTTAGTTTTG 
CAGCTGCACAGTTGGATTGTGTTACAATTCACCTrcrTCAAGAATG 
TTGTCTGTGACCCATCTCAACITCTCAACCTTGCCTGTTCTG 
TTCATATATTTAGATAGTATTATGTTTGGTTTTCTTCCCAT^ 

30 GCTAACAATGTCCCCTCCATTCTAAG 

CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTrATTTTAT 

CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAATAGGGACATTCAAAGTG 
CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCT 
35 CCATCCTITITCrrTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 



AOLFR39 sequences: 

MGVKNHSTVTEFLLSGLTEQA^^ 
LSFLDFCYSSVrTPKMLSGFLC^RSISYSG^^ 
40 LYRVMSPRVCSLLVAAWSVGFim^ 

LIFVIGGFNMVATSLmSYAFILTSILRfflSKKGRCXAFS 

SSSLTQEKVSSVFmVILMLNPLra^ (SEQ ID NO: 73) 



ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCTTCTTTCAGGATTAACT 
45 CAGAGCTTCAGCTGCCCCTOTCTGCCTCITCrTA 

AAACCTCAGCATGATCTCAATTATTAGGCTGAATCGTCAACTTCATACCCCCATGTACTAT 

TTCCTGAGTAGTTTGTCTTTTTTAGATTTCTGCT 

ATCAGGGTTTTTATGCAGAGATAGATCCAT^ 

TTTTCTGTGTTTGTGTTATTTCT 
50 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCT 

TGGTGGCTGCTGTCTTCTCAGTAGGTTTCACTGATGCTGTGATCCATGGAGGTTGTATACT 

CAGGTTGTC3TTCTGTGGATCAAACATCATTAAACATTATTTCT 

TTAAACTCTCCTGCTCCAGCAOT 

AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATG<mT^ 
55 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGT^ 

GCTGTTCITATGTTTTATGGGTCTCTGATGTCCATGTATCTCAAACCT 
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ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATACCACTGTGATTCT 
TTGATATATAGTCTGAGGAACAATGAAGTAAGAAATGCTCTGATGAAACTTTTAAG 
AAAATATCTTTATCTCCAGGATAA (SEQ ID NO: 74) 



5 AOLFR40 sequences: 

MSNATLLTAFILTGIPHAPGIJDAPLFGIFLVVYVLTVL 
FIDMWFSTVTVPKMHvtfTLV^ 
RYTNMMTGRSCALLATGTWI^ 
ANEMWVMGLVASGOFVIJ^ 
1 0 RPGSRDAIJIGWAWYTTLTPLFNPVVYTLRN^ (SEQ ID NO: 

75) 



ATGTCCAACGCCACCCTACTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCCCTCTITGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCr 
1 5 CCTCATCCTGCTGGTGATCAGGGTGGATTCrCACCTCCACACCCCCATGTACTACT^ 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCT 
CTTGGTGTCCCCAAGCGGCAGGACTATCTC^ 

TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACCT 
GGCCATCAGTTACCCGCTCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCT 
20 GCCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCA 
ATTTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACG 
GAAACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGAATATTGGGCTA 
GTGGCCTCGGGCTGCTTTGTO^^ 

GCGGATCCGCACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 
25 GTGGTCCTTTGCTrCTTTGGCCCTGGTCTTTTCATT^ 
CTTGCATGGGGTTGTGGCCGTTTTCTACACCACGCTC 

ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAATGG 
TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 

30 AOLFR41 sequences: 

MNPENWTQVTSFVLLGFPSSHLIQ 
FSFLELLLVTVVWKMLV^ 

YETLMNGHVCSQLVLASWLAGFLWVLCPTVLMASLPFCGPNGID 
LLKLVAFMLSTLVLLGSI^ 
35 IRMSEAQSKLLNKGASVLSOnTPLLNPFIFTLRN^ 
(SEQ ID NO: 77) 



ATGAACCCTGAAAACTGGACTCAGGTAACAAGCTTTGTCCTTCTGGGT^ 
ACCTCATACAGTTCCTGGTGTTCCTGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 
40 CAAGCTGCTAATTATTGTGCTCAGCTGGATAGACCAACGCCrGCACATACAGATGTACTTC 
TTCCTGCGGAATTTCTCCTTCCTGGAGCTGTTGCTGGTAACT 
TGTCGTCATCCTCACGGGGGATCACACCATCTCATTT^ 
TCTACTTCTTTCTAGGCACCACTGACrTCTTCCrCT^ 

CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCCAAC 
45 TAGTGCTGGCCTCCnX3GCTAGCTGGATTCCT 

AGCCTGCCTTTCrGTGGCCCCAATGGTATTGACCACTTCTTTCGTGACAG 

CAGGCTTTCTTGTGGGGACACCCAC^ 

GTGTTACTGGGCTCACTGGCTCTGACCTCAGTTTC 

CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTTGCGCCTCGCA 
50 GTGGTGGTCATCATCTATGGCAGTTCCATCTTTCTCTACATTCGTATGTCAGAGGCrCA 
CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCTCrT 
TTCATCTrCACTCTCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCOT 
CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 
78) 

55 
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AOLFR42 sequences: 
MNPANHSQVAGFVLLGI^QVWELRFV^ 
GNLSFLDFCYSSITAPRMLVDLI^GNPTC 
HYTLIMNQWCALLMAASWGGFmSIV^ 
5 LELLMVSNNGLVTmCFLVL^^ 

TRPFRTFPMDKAVSVLYTIVTPMLNPAIYT^ 
(SEQ ID NO: 79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCT 
10 GGGAGCITCGGTTTGTTTTCTTCACTGTTTTCT 

AACCTTCTTATTGTGGTCATAGTGACCTCCGACCCACACCTGCACACAACCATGTATTTTCT 
CTTGGGCAATCTTTCirrCCTGGACm 

TTGACTTGCTCTCAGGCAACCCTACCATTTCCTTTGGTGGATGCCTGACT 
TTCCACITCATTGGAGGCATCAAGATCrTCCTGCTGACTGTCATGGCGTATGACCGCT 

1 5 TTGCCATTTCCCAGCCCCTGCACTACACGCTCATTATGAATCAGACTGTCTGTGC^ 

ATGGCAGCCTCCTGGGTGGGGGGCTrCATCCACTCCATAGTACAGATTGCATTGACTATCC 
AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACnTITATTGTGATGTGCCTCAGCT 
CAAATTGGCCTGCACAGATACCITrGTCnTAGAGCITr^ 
GTGACCCTGATGTGTTTTCTGGTGCnTCTGGGATCGTACACAGCACTGCT 

20 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCrACCTGTGCCTCrCACATTGCTGT 
GGTGACCTTAATCTTTGTGCCTTGCATCTACGT^ 

TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCACCCCCATGCTGAATCCTGCCATCTA 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ED NO: 80) 

25 

AOLFR43 sequences: 
MQKPQLLVPIIATSNGNLVHAAYFLLV^ 
RM,HEPMYLFIAMLSTIDLVI^SITMPKM 
MAFDRFV^ICHPLRHASV^^ 
30 DIMKLSCTDTRVNVVYGLFIII^ 

LWYWLIGLSVVHRLGGFTSLLJWVMAOT 
(SEQ ID NO: 81) 

ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCTGGTCCACG 
35 CAGCATACTTCCTTTTGGTGGGTATCCCTGGCCTGGGGCCTACCATACACH^ 
TTCCCACTGTGTTTTATGTATGCCTTGGCCACCCTGGGTAACCTGACCATTG 
TCGTGTGGAGAGGCGACTGCATGAGCCCATGTACCTCTTCCTGGCCATGCTTTCCACTATT 
GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATGGCCAGTCTTTTCCTGATGGG 
GGAGATCGAGTTCAACATTTGCCTGGCCCAGATGTTCCTTATCCATGCTCTGTCAGCCGTG 
40 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCTITGTGGCC 

GCCATGCTTCTGTGCrGACAGGGTGTACTGTGGCCAAGATTGGACrATCT 

GGGGTTTGTATTCTTCnTCCCACTGCCCTrCATCCTCAAGTGGTTGTCCT 

ATACTGTCACACACTCOTCTGTCTGC 

CAGGGTCAATGTGGTTTATGGACTCTTCATCATCCTCTCAGTCATGGGTGTGGACTCTCTCT 
45 TCATTGGCnTCTCATATATCCTCATCCTGTGGGCTGTTTTGGAGCTGTCCT 

GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCTGTGCTGTTCTGGTOT 
CCTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCTCCTCCATGTGG^ 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCTATGGAGCCAAGA 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 
50 NO: 82) 



AOLFR44 sequences: 

MSSCNFHIATFVLIGIPGLEKAHFWVGF 
MIAAJDIALSTSTMPKILALFWFDSREISFEACLTQMF^ 
55 RHAAVLNNTVTAQIGIVAVVRGSIJFTO 

NVVYGLTAILLVMGVDVMFISLSYFimTVLQLPSKSER^ 
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VVHRFGNSLHPIVRVVMGDIYLLLP 
(SEQ ID NO: 83) 



ATGAGTTCCTGCAACTTCACACATGCC^^ 
5 AAGCCCATTTCTGGGTTGGCITCCCCCTCCTTTCCATGTA 
TGCATCGTGGTCTTCATCGTAAGGACGGAACGCAGCCTC 
TCTGCATGCTTGCAGCCATTGACCTGGCCTTATCCACATCCACCATGCCTA^ 
CTTTTCTGGTTTGATTCCCGAGAGAT^^ 

TCATGCCCTCTCAGCCATTGAATCCACCATCCrGCTGGCCATGGCCTT^ 
1 0 CCATCTGCCACCCACTGCGCCATGCTGCAGTGCTCAACAATACAGTAACAGCCCAGATTGG 
CATCGTGGCTGTGGTCCGCGGATCCCTCITITIT^ 
TGGCCTTCTGCCACTCCAATGTCCTCTCGCACTCCT 

GTTGGCCTATGCAGACACTTTGCCCAATGTGGTATATGGTCTTACTGCCAT^ 
ATGGGCGTGGACGTAATGTTCATCTCCTrGTCCTATTTTCrGATAATA 
1 5 AACTGCCTTCCAAGTCAGAGCGGGCCAAGGCCTTTGGAACCTGTGTGTCACACATT 
GGTACTCGCCITCTATGTGCCACTTATTGGC 

CTTCATCCCATTGTGCGTGTTGTCATGGGTGACATCTACCTGCTGCTGCCT 
TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

20 

AOLFR45 sequences: 

MLPSNTTSTHPAWLLVGIPGLEHLHAWISIPFCFAYTLALLGN 
MLATmLVLSSTTLPKMLAIFWFRDQEWFACLVQMFFL 
LHYTTVLTGSLITKIGMAA^ 
25 SFNNIYGIAVAMFSVVLDLL^^ 

SVMHRVARHAAPRVHILIAIFYLLFPPMVNPE^ (SEQ ID NO: 

85) 



TGGAAACAAGAGGTAATCnTTGCAGGTGGGATAGCACAGGTTGAACTCTAATC 
30 CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCTGTAAAAATTGACAAGGAGATTTCCA 

GGAGCCATGCHTCCCTCTAATATCACCTCAAC^ 

TCCTGGTTTGGAACACCTGCATGCCTGGATCTCCATCC^ 

CCCTGCTAGGCAACTGTACCCTTCTCHTCATC^ 

ATGTACCTCnTTCrGGCCATGTTGGCAACCATTGACTrGGTTC^ 
35 CAAAATGCITGCCATATTCTGGTTCAGGGATCAGGAGATC 

CAGATGTTCTTCCTrCACrCCITCrCCATCATGGAGTC 

TGACCGCTATGTGGCCATCTGCAAGCCATTGCACTACACGACGGTCCTGACTGGGTCCCTC 
ATCACCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCT 
TCCTGCTCAGACGCTrCCACTACTGCCGAGGCCCAGTGATTGCCCATTGCTACTGTGAACA 
40 CATGGCTGTGGTAAGGCTGGCGTGTGGGG 
GTGGCCATGTTTAGTGTGGTGTTGGACCTC 

TCAGGCAGTTCTCCAGCTTGCCTCTCAGGAGGCCCGCTACAAAGCATTTGGGACATGTG^ 
TCTCACATAGGTGCCATCCTGTCCACCTACACTCCAGTAGTCATCTCTrCAGTCATGCACCG 
TGTAGCCCGCCATGCTGCCCCTCGTGTCCACATACTCCTTGCTATTTTCTATCT 
45 CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAGCAGATTCGTGAGTATGTGCT 
CAGTCTATTCCAGAGAAAGAACATGTAGATGGATAGTTCTCnTITm 
AGTAATGAGAATGCTGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGAGT 
ATCITrGACAATTCTCTAGTATGATAAGGAAAATGAGGTTTC 

GTCAGGTCAAACCAGGAGTGCACCTATAGTCTGGTCTGATAGTAGAGGTTTGACCTTCCCA 
50 TTGTCATAGACTCATCACATGGCTAAGGAAGACAAACCTCTCAAAGTGGTATTGTAATCTG 
GGTGAAAGACAGTAGGACCTTTATTGGCTGAGATTGGCCCAAACAGCTGAGTC (SEQ ID 
NO: 86) 



AOLFR46 sequences: 

55 MNIKHCGWHMnrrWLNIREDDDSDFKNnGQIQ 

SRLIXKLYMASPNNDSTAPVSEFIXICFPNFQSWQHWLSLPLSLLFLLAM 



-102- 



WO 01/68805 



PCT/US01/07771 



UIQPLYYII£LI£LLDIVLC^^ 

YDRYVAICOTIJLYPSIITDQFVARAVVFVl^ 

KI^CDDITFNQLYQFVAGWTLLGSDLIL^ 

TVLLVLVITNLARKRIPPDWILLNILHHLIPP (SEQ ID NO: 

5 87) 



ATGAATATAAAACATTGTGGCTGGCATATGATACATACTTGGTTAAATATAAGGGAGGAT 
GATGACAGTGATTTTAAAAACTITATTGGACAGATACAGGGCCTCAGTG^ 
CTACTACGTCTAGAATGTACITTTTATGTTTCT 
10 TGGGTCTCCAGATTGATCANGAAACTTTACATGGCATCTCCCAACAATGACTCCACT 
CAGTCTCrGAATTCCTCCTCATCTGCTTCCCCAAOT 
CTGCCCCTCAGCCTTCTCTrCCT 

CCAGCTGGAGGCCTCTCTGCACCAGCCCCTGTACTACCTGCT 

ACATCGTGCTCTGCCTCACCGTCATCCCCA^ 
1 5 TCGATCAGCITCCCAGCCTGCITCCT^ 

GTCCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCTGCCATCCATTGAGA 

TACCCGTCTATCATCACTGACCAGTTTGTGGCTAGGGCCGTGGTCTTTGT^ 

ATGCCTTTGTTTCTCTTCCTGTTCCCATGCm 

ATAATCAAGAACTGCATCTGCAGTA^ 
20 CITrCAATCAGCTCTACCAGTTTGTGGCAGGCTGGACT 

ATTGTTATCTCCTATTCITITATATTGAAAGTTG 

GGCCAAGGCCTTGAGCACGTGTGGTTCCCACTTCATCCTCATCCTCT^ 

TGCTGGTTCTGGTCATCACTAACCTGGCCAGGAAGAGAATTCCTCCAGATGTC 

GCTCAACATCCTGCACCACCT^ 
25 ACCAAGGAGATCAAGCAGGGAATCCAAAACCTGCTGAAGAGGTTGTAA (SEQ ID NO: 88) 



AOLFR47 sequences: 

MSASNITLTHPTAFIXVGIPGLEHLHIWISIPFCLAY^ 
MIAAIDLVIiSSSALPKML^^ 
30 PUiYTKVLTGSLITKIGMAAVARAVTLMTPLP^ CRGP VIAHCY CEHMAVVRLACGD 

TSFNNlYGIAVAMFrVYLDLLLVILSYF 

SVMHRVARHAAPHVHIIIANI^ (SEQ ID NO: 

89) 



3 5 ATGTCAGCCTCCAATATCACCTTAACACATCCAACTGCCTTCITGT^ 

GCCTGGAACACCTGCACATCTGGATCTCCAT^ 

CITGGAAACTGCACTCTCCTrCTCATCATCCAGGCT 

ACCTCnTTCTGGCCATGTTGGCAGCCATCGACCTGGTCCTrTCCT 

ATGCTTGCCATATTCTGGTTCAGGGATCGG 
40 TGTTCTTCCTTCACTCCTT 

CGCTATGTGGCTATCTGCAAGCCACTGCACTACACCAAGGTCCTGACTGGGTCCCT^ 

CCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACT 

GCTGAGATGTTTCCACTACTGCCGAGGCCCAGTGATCGCTCACTGCT 

GCTGTGGTGAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATCGCT 
45 CCATGTTTATTGTGGTGTTGGAOT 

GCAGTTCTACTGCTTGCCTCTC^ 

ATATAGGTGCCATCITAGCCTTCTAC 

GCCCGCCATGCTGCCCCTCATGTCCACATCCTCCTTGCCAATTTCTATCT 
CATGGTCAATCCCATAATCTATGGTGTCAAGACCAAGCAAATCCGTGAGAGCATCTTGGGA 
50 GTATTCCCAAGAAAGGATATGTAG (SEQ ID NO: 90) 



AOLFR48 sequences: 
MMVDPNGNESSATYFILIGLPGLEEAQF 
CMLSGIDILISTSSMPKMLAW 
55 PLRHATVLTLPRVTKIGVAAV^ 

RVNVVYGLIVnSAIGLDSmSFSYLLILKTVLGLTREAQAK^ 
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VHRFSKRRDSPLPVILANIYLLW (SEQ ID NO: 

91) 



ATGATGGTGGATCCCAATGGCAATGAATCCAGTGCTACATACTrCATCCTAATAGGCCTCC 
5 CTGGTTTAGAAGAGGCTCAGTTCTGGTTGGCCTTCCCATTGTGCTCCCT 

GTGCTAGGTAACTrGACAATCATCrAC^TTGTGCGGACTGAGCACAGCCTGCATGAGCCCA 
TGTATATATTTCTTTGCATGCTTTCAGGCATTGACATCCTCATCTCCACCT 
AAAATGCTGGCCATCTTCTGGTTCAATTCCACTACCATCCAGTTTGATGCTTGTCT^ 
GATGTTTGCCATCCACTCCITATCTGGCATGGAATCCACAGTGCTGCT^ 
10 GACCGCTATGTGGCCATCTGTCACCCACTGCGCCATGCCACAGTACTTACGTTGCCTCGTG 
TCACCAAAATTGGTGTGGCTGCTGTGGTGCGGGGGGCTGCACTGATGGCACCCCTrCCT 
CITCATCAAGCAGCTGCCCTTCTGCCGCTCCAATATCCTTTCCCA 

AAGATGTCATGAAGCTGGCCTGTGATGATATCCGGGTCAATGTCGTCTATGGCCTTATCGT 
CATCATCTCCGCCATTGGCCT^ 
1 5 AGACTGTGTTGGGCITGACACGTGAAGCCCAGGCCAAGGCATTTGGCACTTGCGTCT 
TGTGTGTGCTGTGTTCATATTCTATGTACCrrTTCATTGGATTGTCCATGGTGCAT 
GCAAGCGGCGTGACTCTCCGCrGCCCGTCAT 

GTGCTCAACCCAATTGTCTATGGAGTGAAGACAAAGGAGATTCGACAGCGCATCCTTCGA 
CITITCCATGTGGCCACACACGCTTCAGAGCCCTAG (SEQ ID NO: 92) 

20 

AOLFR49 sequences: 
MLTFHNVCSWSSFWLTGIPG 

LCMIAAIDLVLSTSTffKLLGIFWFGACDIGLDACLGQMFL 
NPLRHSM\nLTYTWGRLGLVS 
25 GDSRVNNWGI^IGFLVLILDSVAIAASYVMIPRAVMGI^ 

IAVSSLIHRFGQCVTPPVHTLIANFYLLIPPILNPIW (SEQ ID 

NO: 93) 



ATGCTCACITrTCATAATGTCTGCTCAGTACCC 
30 GCTGGAGTCCCTACACGTCTGGCTCTCCATCCCCTTTGGCTCCATGTACCTGGTGGCTGTG 

GTGGGGAATGTGACCATCCTGGCTGTGGTAAAGATAGAACGCAGCCTGCACCAGCCCATG 

TACTTTTTCTTGTGCATGTTGGCTGCCATTGACCTGGTTCTG 

ACTTCTGGGAATCTrCTGGTTCGGTGCrrGTGACATTGGCCTGGAC 

ATGTTCCTTATCCACTGCTTTGCCACTGTC^ 
3 5 TCGCTACGTGGCCATCTGCAACCCACTACGTC ATAGCATGGTGCTCACTTATACAGTGGTG 

GGTCGTTTGGGGCITGTTTCT 

GATCCGCCTGCGGCTGCCCCTTTATAAAACCCATGTTATCTCCCACTCCTACTGTGAGCAC 
ATGGCTGTAGTTGCCTTGACATGTGGCGACAGCAGGGTCAATAATGTCTATGGGCTGAGC 
ATCGGCTTTCTGGTGTTGATCCTGGACTCAGTGGCTATTGCTGCATCCT 
40 CAGGGCCGTGATGGGGTTAGCCACTCCTGAGGCTAGGCTTAAAACCCTGGGGACATGCGC 
TTCTCACCTCTGTGCCATC^ 

ATTTGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGCC 
CTCCAATCCTCAATCCC^^ 

CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ 3D NO: 94) 

45 

AOLFR50 sequences: 

MNIJ)SFFSFLLKSLIMAI^SSWRLPQPSITLVGIPGLEESQHW1ALPL 
WMDPSlJHQSMYLFLSMLAAroLW 
GVLVAMAXDRYVAICHPIJHHSTILHPGVIG 
50 CEHMAVVKIACSETTVNRAYGLTVALLW 
CGSHVCVILWYIPGMFSFLTHRFGH^ 
(SEQ ID NO: 95) 

ATGAATTTGGATTCTTTTTTCT 
55 CAGCTGGAGGCTACCCCAGCCTTCTrTTTTCCTGGTAGG 
CAG<^CTGGATCGCACTGCCCCTGGG(^^ 
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CCATTCTCTTCATCATCTGGATGGACCCATCCTTGCACCAATCTATGTACCT 
ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCC^ 

TCCTGGTTCGTGCCCAAGAGATTGGTTACACTGTCTGCCTGATCCAGATGTTCT^ 
GCATTCTCCTCCATGGAGTCAGGGGTACTTGTGGCC^^ 
5 TTTGTCACCCCTTGCACCATTCCACAATCCTGCATCCAGGGGTCATAGGGGACATCGGAAT 
GGTGGTGCTGGTGCGGGGATTACTACTCCTCATCCCCTTCCTCATTCT 
ATCITCTGCCAAGCCACCATCATAGGCCATGCCTATTGTGAACATATGGCTGTT 
TTGCCTGCTCAGAAACCACAGTCAATCGAGCTTATGGGCTGACTC^ 
TGGGCTGGATGTCCTGGCCATTGGTGTTTC^ 
1 0 GTACCAGGAAATGAGGCCCGACTTAAGGCCTTTA 

TCCTGGTCTTCTATATCCCGGGAATGTTGrCCTTCCrCACTCACCGC^ 
CCCCATCACGTCCATGTTCITCTGGCCATACTGTATCGCCTTGTGCCACCT 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 



15 AOLFR51 sequences: 

MCQQILRDCILLIHHLCINRKKVSLVMLGPAYNOT 

YIIALLGNTIIVTAIWMDSTKEIEPM^ 

MFFVfflATAVETGLLLTM^^ 

HLPFCGSNVVVHSYCEHL^IA^^ 
20 KTAQLKALSTCGSHVGVMALYYLPGMASIYAAWLGQDVW 

GMRTKQLRERIWSYLMHVLFDHSNLGS (SEQ ID NO: 97) 



ATGTGTCAACAAATCTTACGGGATTGCATTCTrCT 

AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCT 

25 CTTCCTCCTTGTGGGTATCCCAGGACTGCAATCTTCACATCm 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCnTrCTGTGTGTTCTGGCTGCTGTGGACATTGT^ 
TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CTTTAGTGCTTGTTTCACTCAGATGTTT^ 

30 CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCC 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATGACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGG^ 
GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCTrATGGTGGGCTCT 

35 GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCI^ 

40 CTGGGTTCATGA (SEQ ID NO: 98) 



AOLFR52 sequences: 

MLGPAYNHTMETPASFLLVGIPGLQSSH^ 
CFLC^nLAAVDIVMASSVWKMVSIFCSGDSSISFSAC^ 
45 AICKPIJIYKRILTPQVMLGMSMAVT^ 

LACADPWSSLYSLIGSSLMVGSDVAFIAASYILILRAW 
YLPGMASIYAAWLGQDIWLHTQVLLADLYVIIPATLNPII^ 
SNLGS (SEQ ID NO: 99) 

50 ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGCCTCCnTCCTCCTTGTGGGTA 
TCCCAGGACTGCAATCTTCACATCTTTGGCTGGCTATCTCACTGAGTGCCATGTACATCAC 
AGCCCTGTTAGGAAACACCCTCATCGTGACTGCAATCTGGATGGATTCCACTCGGCATGAG 
CCCATGTATTGCTTTCrGTGTGTTCTGGCTGCTGTGGACATTGTTATGGCCTC 
ACCCAAGATGGTGAGCATCTTCTGCTCGGGAGACAGCrCCATCAGCTT^ 

55 ACTCAGATGTTTTTTGTCCACTTAGCCACAGCT 

CTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGAGAATTCTCACGCCTC 
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AGTGATGCTGGGAATGAGTATGGCCGTCACCATCAGAGCTGTCACATTCATGACTCCACTG 
AGTTGGATGATGAATCATCTACCTITCTGTGGCTCCAATGTGGTTGTCCACTCCT 
GCACATAGCTTTGGCCAGGTTAGCATC^ 
ATTGGTTCCTCTCTTATGGTGGGCTCT 
5 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCTCAGTTGAAA 

GGCTCCCATGTGGGGGTTATGGCTTTGTACrATCTACCTGGGATGGCATCCATCTATGCG^ 
CCTGGTTGGGGCAGGATATAGTGCCCTTGCACACCCAAGTGCrGCTAGCTGACCTGTACGT 
GATCATCCCAGCCACTTTAAATCCCATCATCTATGGCATGAGGACCAAACAATTGCTGG 
GGAATATGGAGTTATCTGATGCACrrCCTCITrGACCACTCCA^ 
10 ID NO: 100) 



AOLFR54 sequences: 

MSDSNI^DNHLPDTFFLTGIPGIJBAAHFWIAIPFCAMYLVALV 
LFLCLI^LTDIAI^STTWKMLAILWLHAGEISF 
1 5 ICNPLRYTmNHAVIGRra^ 

1OTVNIVTGLTVALLAMGLDSILIAISYGFILHAVFHLP 

SFLTHRFGHHEWKHVHIFIANLYVLW (SEQ ID 

NO: 101) 

20 ATGTCAGATTCCAACCTCAGTGATAACCATCTTCCAGACACCTrCr^ 
CAGGGCTGGAGGCTGCCCACTTCTGGATTGCCATCCC 
ACTGGTTGGAAATGCTGCCCTCATC^ 
ATGTACCTCirCCTCTGCCTTCTCTCACTCACAGACCTGGCT 
CAAGATGCTGGCCATTTTGTGGCTC^^ 

25 CAGATGTTTTGTGTCCATTCTATCTATGCTCTGGAGTCCTCGATTCT 

TGATAGGTATGTGGCTATCTGTAACCCATTAAGGTATACAACCATTCTCAACCATGCTGTC 
ATAGGCAGAATTGGCTTTGTTGGGCTATTCCGTAGTGTGGCTATTGTCT 
CTTGCTGAGGCGACTCCCCTACTGTGGTCACCGTGTCATGACACACACATA^ 
ATGGGCATCGCCCGACTGGCCTGTGCCAACATCACTGTCAATATTGTCTATGGGCT 

30 TGGCTCTGCTGGCCATGGGACTGGATTCCATTCTCATTGCCATTTCCT 

CATGCAGTCTTTCACCTTCCATCTCATGATGCCCAGCACAAAGCTCTGAGTACCT 
CCCACATTGGCATCATCCTGGTTTTCTACATCCCTGCCTTCTTCT 
TTTGGTCACCACGAAGTCCCCAAGCATGTGCACATCTTTCTGGCTAATCT 
TGCCTCCTGTACTCAATCCTATTCTCTATGGAGCTAG 

35 TCTAAAACTGCTTCACCTGGGGAAGACTTCAATATGA (SEQ ID NO: 102) 

AOLFR57 sequences: 

MSFQVTYMFYLHWTMEKSNNSTU^ 
LIHQPMYFFLNYLSLSDLCYT^ 
40 AYDRYVAICKPLHYTIIMSRQKCNTIIIVCCTGGFIHS^ 
KLACSNfflMIGLLVIANSGLIALVTFVV^ 
APALFIYIRPVTTFSEDKWALFYTnAPMFNPLIYl^ 
(SEQ ED NO: 103) 

45 ATGTCATTTCAGGTGACTTATATGTTCTATCTACACTGGACCATGGAAAAAA 
GCACTTTGTTTATTCTCTTGGGGTTTTCCCAAAA 
TTATTTTTGTTTTGCTAC 

GTGCACCCAGCTCATTCACCAACCCATGTATTTCnTCCTCAATTACCT 

TTTGCTACACATCCACAGTGACCCCCAAATTAATC^ 
50 CATTTCCTATAATAACTGTATC^ 

TCTTCATTCTCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGCCCCT 

CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACT 

TTTATACATTCTGCCAGTCAGTTTCTTCTCACCATCm 

GATAGATCACTACTTCTGTGATGTGTATC^ 
55 TGATAGGTCTCTTAGTCATTGCT^ 

TTGTTGTCTTATGTTTTTATATTGTATACCATCAGAGCATACTCTGCAGAGAGACGC 
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AAGCTCITGCCACTTGTAGTTCTCATGTAATTGTTGTGGTCCT 
TTCATTTACATTAGACCGGTCACAACATTCTCAGAAGATAAAGT^^ 
CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCTGAGAAACACAGAGAT 
GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTC (SEQ 
5 ID NO: 104) 



AOLFR58 sequences: 
MFSMTTEALNNFALGCThHX^ 
VLLGLSQNPNVQEIVFVVFIJVYI^^ 
10 TPKMIVT)SLYVTKTISFEGCM^ 

CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNV^ 
FICHNFSLlXVSYAmiSLRT^ 

AIFYIIIKPLIJvrPLIYTFR]^^ SDEKEN3KL (SEQ ID NO: 105) 



1 5 ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTAC 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTCCT 
CATGATCCCTGTTGGAGCTTTCATCTTITCCTTGGGAAAC^^ 
ACTGAGTTTGTCCrCCTGGGACTTTCACAGAATCCAAATGTTCAGG 
TATTTTTGTTTGTCTACATTGCAA 

20 AG<^GCCCTGCTCTTCTGGTGTCT^ 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
ACCATCTCTTTTGAAGGCTGCATGATGCAGCTCTTTGCTGAA 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCOT 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 
25 GGCCTCTTGCATTCCATGATACAAATTCTTTTTACT^ 

TGTCATCAATCACTITATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACT 

ACATCTTTGGCCTCATGGTGGTCA^ 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCT 

GAAAGCTCTCTCCACCTGTGGATCTCACATT^ 
30 TATTTGTATATACACGACCTCCATCTGCrrTTTTCCCTTG 

ATCATCTTAAATCCCTTGCTCA 

AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 106) 



35 AOLFR59 sequences: 

MGDWNNSDAVEPOTUIGFPGLEYVHSWIS^^ 
SIIAVNDLGMS1JSTIJ>TMIAVLWLDAPEIQASACY 
PLHYPTILTNSV1GKIGLACLLRSLGVVLPTPLLLRHYHYCT 
RTNSIYGLCVVIATLGVDSIFILLSYVLILNTVLDIASREEQ 
40 MVHRFGKHLSPrVTHILM (SEQ ED NO: 

107) 



ATGGGAGACTGGAATAACAGTGATGCTGTGGAGCCCATATTTATCCTGAGGGGTTTTCCTG 

GACTGGAGTATGTTCATTCTTGGCTCTCCATC 
45 ATGGGTAATGTTACCATCCTGTCTGTCATTTC 

TTACTTTATTTCCATCTTAGCAGTGAATGACCTGGGGATGTCCCTGTCT 

TGCTTGCTGTGTTATGGTTGGATGCTC 

GTTCTTCATCCACACATTCACAra 

GTTTTGTTGCTATCTGCCATCCACTGCACT 
50 AAAATTGGTTTGGCCTGTTTGCTACGAAGCTTGGGAGTTGTACTT 

GAGACACTATCACTACTGCCATGGCAATGCCCTCTCrCACGCCTTCTGTTTGCACCAGGAT 

GTTCTAAGATTATCCTGTACAGATGCCAGGACCAACAGTATTTATGGGCTTTGTGTAGTCA 

TTGCCACACTAGGTGTGGATTCAATOTCATACTTCTTTCr 

GTGCTGGATATTGCATCTCGTGAAGAGCAGCrAAAGGCACTCAACACATGTGTATCCCAT^ 
55 TCTGTGTGGTGCnTTATCTTCTTTGTGC^ 
AAGCATCTGTCTCCCATAGTCCA^ 
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COTAACCCTATTGTCTATAGTGTCA 
TTTGTCCTAAGGAGGAGGTTTTAA (SEQ ID NO: 108) 

AOLFR60 sequences: 
5 MFLPNDTQFHPSSFLLLG^ 

MIATTDVGIJSTATIPKMLGIFWINLRGIIFEA 
PLQYSAILTNKWSVIGLGVFVRAL^^ 
rTOLCAIC^^VFDITVIALSYVHILCA 
FGRNWRYIHILLANLYVVWPMLNPVIYGW 
10 (SEQ ID NO: 109) 



ATGTTCCTTCCCAATGACACCCAGTTTCACCCCTCCTCCTTC 
ACTAGAAACACTTCACATCTGGATCGGC7rrTCCCTTCT 
ATAGGGAACTTCACTATTCTACTTGTGATCAAGACTGA 
1 5 TCrACTTCCTGGCCATGTTGGCCACCACTGATGTGGGTCTCTCAACAG 

GATGCTTGGAATCTTCTGGATCAACCTCAGAGGGATCATCTITGAAGCCT 
ATGTTTTTTATCCACAACTTCACACTrATGGAGTCAGCAGTCCT^ 

ACAGCTATGTGGCCATCTGCAATCCACTCCAATATAGCGCCATCCTCACCAACAAGGI^^ 

TTCTGTGATTGGTCTTGGTGTGTTTGTGAGGGCTTTAATTTTCG 
20 TTATATTGCGGTTGCCCTTCTGTGGGAATCATGTAATTCCCCACACCTA 

GGGTCTTGCTCATCTATCTTGTGCCAGCATCAAAATCAATATTAT^ 

TTTGTAATCTGGTGTTTGACAT^^ 

GTTTTCCGTCrTCCTACT^ 

GTGTGTAATCCTTGCCTTCTATACACCAGCCCT 
25 GAAATGTGCCCCGCTATATCCATATACTCCTAGCCAATCTCTATGTTGTGGTGCCACCAAT 

GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 

ATTATTGCAGGAACAAGGAATGGAAAAGGAAGAGTACCTAATACATACGAGGTTCTG 

(SEQ ID NO: 110) 

30 AOLFR61 sequences: 

MSDNTSYVErTOFLVGMPGL^^ 
AMSDLGLSLSSLPTVLSIFIJEWAPETSS 
SILTTVRVAQIGIWSFKSMLLVLP^ 
GFFGALCIMVDFILIAVSYTLIIXTWGIASKXEE 
35 HVSPLINVLMANVLLLW^ (SEQ ID NO: 1 1 1) 



ATGTCCATTATCAACACATCATATGTTGAAATC^ 

GGCTAGAATATGCACACATCTGGATCTCT^ 

CTAGGAAATGGCACCATTCXrTTTATCA^ 
40 ACTATTTTCITrCCATGTTGGCT^ 

GTGTTAAGCATCITCCTGTTCAATGCCCCTGAAACTTCTTCT 

ATTCirCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCT 

GATTCCTAGCCATCCACAATCCTCTGAGATACACCTC 

CCAAATAGGGATAGTATTCTCCirTAAGAGCATC 
45 TAAGAAGCTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACT 

TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGAT^ 

CTCTGCCITATGGTAGACITrATTCTCATTGCTG 

ACCGGGAATTGCATCCAAAAAGGAGGAGCTTAAGGCT^ 

TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCm 
50 GCATGTCTCTCCCCTCATrAATGTTCTCATGGCAAATGTTCTCCTACTTGTACCTC^ 
TGAAACCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTA^ 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 

55 MFYHNKSIFHPVTFFLIGIPGLEDFHMWISGPFCSVYLVA 
AILSTE)LAIJSATSWRMLGIFWro 
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APLHYATILTSLVLVGISMCIV^ 

NGIYGLFWSFFVLNLVLIGIS YVYHJRAVI^PSHD GVICVFYIPSVFSFLT 
HRFGHQIPGYIHILVA^YLIIPPSLNPIIYGVRT^ (SEQ ID NO: 113) 

5 ATGTTTTATCACAACAAG 

TCTGGAAGACITCCACATGTGGATCTCCGGGCCITrCTGCT 

TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAAC^ 

CTACrrCCTGGCCATTCTTTCCACTATTGATTTGGCCCT^ 

TGCTT3GGTATCTTCTGGTTTC^ 
1 0 GTTTCTGATCCATGCCTTCACTGGCATGGAGGCTGAGGTCITACT 

CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCITGACA 

GGGCATTAGCATGTGCATTGTAATTCGTCCCGITITACTTACACITCCCATGGT 

TCTACCGCCTACCCTTTTGTCAGGCTCACATAATAGCCCATTCCT 

CATTGCAAAATTGTCCHX3TC 
1 5 CTiTCTITGTTCTGAACCTGGTG 

TTCCGCCTCCCATCACATGATC 

GAGTCATCTGTGTTTTCTAT^^ 

CAAATACCAGGTTACATTCACATTCTTGTTGCCAATCTCTATTT 
CAACCCCATCATTTATGGGGTGAGGACCAAACAGATTCGAGAGCGAGTGCT 
20 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSHOTSYVEriTFFLVGM 
AMSDLGLSL£SLPTVLSIFLFNAPEISSNA 
25 ILTTVRVAQIGIWSFKSMLLVLPFPFTLR^ 
GFFGALCLMVDFILIAVSYTLILJKTVLG^ 

HVSPLINVLMANVLLLWPLT^ (SEQ ID NO: 115) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCITCITOT 
30 GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCT^ 
CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCOT 
ACTATTTTCTTTCCATGTTGGCTATGTCAGACTTGGGTT^ 
GTGTTAAGCATCTTCCTGTTCAATGCTCCT 
ATTCTTCATTCATGGATTCrCAGTACTGGAGTCCTCAGTCCrCCT 
3 5 GATTCCTAGCCATCCACAACCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAG 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCCTGGTT 
TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACT 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCT 
CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTCITACACCCTGATCCT 
40 ACTX3GGAATTGCATCCAAAAAGGAGCAGOT 

TGTGCAGTGATCATCITCTACCTGCCCATCATCAAC 
GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCT 
CGAACCCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGT^ 
GTGTCAACGGAAGATTTAA (SEQ ID NO: 116) 

45 

AOLFR64 sequences: 

MTILLNSSLQRATFFLTGFQGLEGLHG^ 
MIAVTDLGLCI^TLPTVLGIFWFDTR^ 
HDSTVLTPACIVKMGLSSVLRSALLILPLPFLLKRFQYCH 
50 HIYGLFVVACTVGVDSLLIF^ 

HRFGEHLPRVVHLFMSYVYIXWPLMNPIIYSK (SEQ ED 

NO: 117) 



ATGACAATTCTTCTTAATAGCAGCCTCCAAAGAGCCACm 
55 GTCTAGAAGGTCTCCATGGCTGGATCTCTATTCCCITCTGCTT 

TTGGGGAACCTCACCATTCTCCACGTCATTTGTACTGATGCCACTCTCCATGGACCCATGT 
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ACTATTTCITGGGCATGCTA^ 

GTGCTGGGCATTTTCTGGTTTGATACCAGAGAGATTGGCATCCCTGCCT 
TCTTCTTCATCCACACC^ 

CGCTCCGTGGCCGTCTGCAACCCACTGCATGACTC 
5 TCAAGATGGGGCTAAGCTCAGTGCITAGAAGTGCTCTCCTCATCCT 
CTGAAGCGCTTCCAATACTGCCACTCCCATGTGCTGGCTCATGCTTAT^ 
GATCATGAAGCTGGCCTGCTCTAGCATCATTGTCA^ 
GCCTGCACCGTGGGTGTGGACTCCCTGCrCATCTITCTCT 
CGTGCTCAGCATTGCCTCCCACCAGGAGCGA 
1 0 ATCTGTGCTGTACTGCTCTTCTACATC 

TGAACATCTGCCCCGCGTTGTACACCTCTTCATGTCCTATGTGTATCTGCT 
TTATGAACCCCATCATCTACAGCATCAAGACCAAGCAAATTCGCCAGCGCATCATTAAGAA 
GTTTCAGTTTATAAAGTCACITAGGTGTTTTTGGAAGG (SEQ ID NO: 118) 

15 AOLFR65 sequences: 

MAGRMSTSNHTQFHPSSFLLLGIPGLED 
YYFLAMLDSmLGLSTATIPK^ 
AICKPLRYTMILTSKHSLIAGIAVL^ 
IKVNIRFGLGMSLLLLDmilLSYV^ 
20 THRFGHNIPQYIHIILANLYV\^ (SEQ ID NO: 1 19) 

ATGGCAGGAAGAATGTCTACGTCTAATCACACCCA 
GGGTATCCCAGGGCTAGAAGATGTGCACATTTC^ 
CTTGTTGCACTCCTGGGAAACACTGCTCTCnrrGTTTGTGATCCAGACT 
25 ATGAGCCTATGTACnACTTCCTGGCCATGTTC 
CACCATCCCCAAAATGTTGGGCATCTC^ 
TGCCTTTCTCACATGTTCTTCATCCATTTCTTCACTGCTAT 
CATGGCCTrTGACCGCTACATTGCCATTTGCAAAGCT 

GCAAAATCATCAGCCTCATTGCAGGCATTGCTGTCCTGAGGAGCCTGTACATGGTTG 
30 ACTGGTGTTTCTCCTTCTGAGGCTGCCCTTCTGTGGGCATCGTATCATCCCTCA 

GTGAGCACATGGGCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTAGGTTTGG 

CCTrGGCAACATATCTCTCTTGTTACTGGATGTTATCCTTATTATTCT 

TCCTGTATGCTGTCTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCT 

GGTTCTCATATTGGTGTTATOTA 
35 TCGTTTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTGTATGTGGTTG 

TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 

TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 



AOLFR66 sequences: 

40 MSFLNGTSLTPASFILNGIPGLEDVHLWISFPLCT 
ALLSFTDVIMCTSTLPNTL^ 

CFPLRYATILTNSVIAKAGFLTFLRGVMLVffSTFLTKR^ 
VRVNAIYGLIVALLIGGFDILQTISYTl^^ 

TFFTHHFG GHTIPLHIHnMANLYLLMPPTMNPIVYGV^ (SEQ 
45 ID NO: 121) 



ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCTTCATTCATCCTAAATGGCATCCCT 
GTTTGGAAGATGTGCATTTGTGGATCTCCT^ 

ACAGGGAACTTCGGCCTTATGTACCTCATCTACTGTGATGAGGCCTTACACAGACCTATGT 
50 ATGTCTTCCTTGCCCTTCTTTCOT^ 
ACTCTCTTCATATTGTGGTTTAATCT 
GTTCTTTGTGCACACCITCAC^^ 

CACTGTGTGGCCATCTGCTTCCCTCrGCGTTATGCCACCATCCTCACTAATO 
TAAAGCTGGGTTCCTCACTTTTCTT^^ 
55 CCMGCGCCTTCCATACTGCAAGGGCAACGTCATACCCCACACCTACTGTGACCACATGTC 
TGTGGCCAAGATATCTTGTGGTAATGTCAGGGTTAACGCCATCTATGGTTTGATAGTTGCC 
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CTGCTGATTGGGGGCTTTGATATCCT^ 
AGTTGTGAGTCTATCATCAGCAGATGCTCGACAGAAG 
TTCTGTGCCATAGTCCTCACCTAT 
GGGACACACCATTCCTCTACACATACATATT^ 
5 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCTTTCTTAAGGGAAAGGACAATTCTCATAACTm (SEQ ID NO: 122) 



AOLFR67 sequences: 

MSGDNSSSLTPGFFILNGWGLEATHIW 

LLSFTDVTLCTIMVTNMLCIFWFNIJCEro 

CYPLRYAmTNPVIAKAGLATFLRNVMLIIPFTL^ 

FKVNATraLMVALLI^^ 

FIlTTHRFVGHNIPNHnniV 

(SEQ ID NO: 123) 



ATGTCTGGGGACAACAGCTCCAGCCTGACCCCAGGATTCTTTATCTrGAATGGCGTTCCT 
GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCnXj 

GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 

ACTACTTCCTGGCCCTGCTCTCCTTCACTGATGTCACCTTGTGCACCACCATG 

ATGCTGTGCATATTCTGGTTCAACCTCAAGGAGATTGACTITAACGCCrrGC 

TGTTTTTTGTCCATATGCTGACAGGGATGGAGTCTGGGGTGCTCATGCT 

CCGCTATGTGGCCATCTGCTACCCCTTACGCTATGCCACCATCCTTACCAACCCTGTCATCG 

CCAAGGCTGGTCTTGCCACCTrcnTGAGGAATGTGATGCTCATCATCCCATTCACTCT 

ACCAAGCGCCTGCCCTATTGCCGGGGGAACTrCATCCCCCACACCTACT 

CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTCAATGCTATTTATGGTCTGAT 

TCTCCTGATTGGTGTGTTTGATATCTGCTGTATCTCTGTATCITACA 

CTGTTATGAGCCTGTCATCAGCAGATGCT 

CATGTGTTCCATTGTGATCACCTATGTTGCTGCT^ 

AGGACACAATATCCCAAACCACATACACATCATCGTGGCCAACCTTTATCTGCTACT 
CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATTTTTACITGGAGACAAGGTTAGTTTTACC^^ (SEQ ID NO: 124) 



AOLFR68 sequences: 

MTTHRNDTLSTEASDFLLNCFVRSP 
35 YYLLSLI^LLDIVLCLrVWKVLT^^ 

VAICHPLRYPSnTDHFVVKAAMHLTRNVLMT^ 
DDVTINHLYQFAGGWTLLGSDLILIFLSYTFILRAVLRLKAEGAV 

LWVLTHVAKKKVSPDWVLLNVLHHVIPAALNPirYGVRTQ^ (SEQ ID 

NO: 125) 

40 

ATGACAACACACCGAAATGACACCCTCTCCACTGAAGCTTCAGACTTCCT 
TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCCCCTCAGCCTCCTriTCCT 
GCCGTAGGGGCCAACACCACCCTCCTGATGACCATCTGGCTGGAGGCCTCTCrGCACCAGC 
CCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCrGGACATCGTGCTCTGCCT^ 

45 CCCAAGGTCCTGACCATCnTCTGGTTTC 

CCAGATGTACATCATGAATTGTTTCCTAGCCATGGAGTCTTGCACATTCATGGTCATGGCC 
TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGCTTATGACT 
ATCCTTTCAGCACAACTCCGTTATTGTC^ 

50 ATATGTCTGTTTCCAGACTCT^ 

GGAGGCTGGACTCTGCTAGGATCTGACCTCATCCTTATCTTCCTCT 

GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACTTCATGCTCATCCTCTTCTTCAGCACCATCCTTCTG 

GGCTAAGAAGAAAGTCTCCCCTGATGTGCCAGTCTTGCTCAATGTTCTCCACCATGTCATT 
55 CCTGCAGCCCITAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGCAGGGAATG 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ID NO: 126) 
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AOLFR69 sequences: 
MSYSIYKSTVMPLSHGVVHSFCHN^ 
TIFFFUTLAIYLFTLM^^ 
5 KV1SFLGCVAQWLACSFGTTECFLIAAMAYDRYVAIYNPLLYS 
LHATIHTVATFSLSFCGAI^IRRWC^ 
LAIOMYSAEGRRKWSTCGAHLTGVSIYYGm 
IYSLRNKDVKDSMKKMFGKNQVE^ (SEQ ID NO: 127) 



10 atgtcgtacagtatatacaagagcacagttaacatccccttgagtcatggtgttgttcatt 
ctttttgtcataatatgaactgtaacm 
. atgaagaatgtcactgaagttacc^ 
tgcagactatcttcttcttcctc 

ggactgattttagtggtcattagggattcccagctccacaaacccatgtact 
1 5 gtatgttgtcttctgtggatgcctgctattc 

tttacgacaaagaataaagtcatttcattccttggatgtgtagcacaggtgtt^ 
gtagttttggaaccacagaatgcttt^ 

catctacaaccctctcctgtattcagtgagcatgtcacccagagtctacatgccactcatc 
aatgcttcctatgttgcrggcattttacatgctactatacat^ 

20 atccttctgtggagccaatgaaattaggcgtgtcttttgtgatatccctc 
tttcttattctgacactcacacaaaccagcttctactcttct 
ctggtcactatcctgattgttctgatctcctatggtttgattct 
gtattctgctgaagggaggagaaaagtcttctccacatgtggagctcacctaact 
gtcaatttattatgggacaatcctcitcatgtatgtgagaccaagttccagct 

25 gaccatgacatgatagtgtcaatattttacaccattgtgattcccttgctgaatcccgtcat 
ctacagtttgaggaacaaagatgtaaaagactcaatgaaaaaaatgtt^ 
g gttatc aataaagt at attttcatactaaaaaataa (seq id no: 128) 

AOLFR70 sequences: 

30 MDSTFTGY^YNLQVKTEMDKLSSGDDm 

YLFTLIGNLGLVVLVIEDSWLHNPMYYFLSVLSFLDACYSTWCT 

TQMIXFVTFGTTECFIXAAMAYDHYVAIYNPIXYSVSMSP^ 

TFSLSFCGSNEIRHWCDMPPIXMSCSDTHTNQLLLFYFVGSIEIW 

KGRQKAFSTCGSHLTGWIYHGmVSYMRPSSSYASDHDIIVSIFYr 
35 KAVKKMLKLVYK (SEQ ID NO: 129) 

ATGGACTCCACTTTCACAGGCTAT^ 

AGTTGTCATCAGGTTTGGATATATACAGGAATCCACTGAAGAACAAGACTGAAGTCACCA 
TGTTTATATTGACAGGCTTCACAGATGATTTTGAGCTGCAAGTCT^ 
• 40 TTTGCAATCTATCTCTTTACCTTGATAGGCAAT^ 

ATTCCTGGCTCCACAACCCCATGTATTATTTTCTTAGTGTTTTATCAT^ 
TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGCAAAAAAT 
CATTTATCGGATGTGCAACACAGATGCTTCT^ 
CTCTTGGCTGCAATGGCTTATGATCACT 
45 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTTCCT 

ATGCTACTATACATATAGTGGCTACATrrAGCCTGTCCrTCTGTGGATCCAATC 
GCATGTCTTTTGTGATATGCCTCCTCT^ 
AGCTTCTACTCTTCTACTTTGTGGGTTCTATTGAGA 
TCCTGTGATTTCATTCTGTTGTCCATTCTGAAGATGCATTCTGCT 
50 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGAACAAT^ 
AGTTATATGAGACCAAGTTCCAGCTATGOT^ 

ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 
AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 
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AOLFR71 sequences: 

MGRRNNTNWDFILTC^ 
LSFTOLSYSTVITPKTIANLLTSN^^ 
PVIMSKRLCCALVTGPYVISFmSFVNVVWMSRLOT 
5 MIHIIAGSTIJVIVSLITISASW^ 

SYSLGRDQVASVFYTIVIPMLOT (SEQ ID NO: 13 1) 



ATGGGTAGAAGAAATAACACAAATGTGCCTGACTTCATCCTTACGGGACTG 

AAGAGGTCCAGATGGCCCTCITrATACTATTTCTCCT 
1 0 AATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATG^ 

TCCITACTCACITGTCATTTATTGACCT 

GCGAACITACTGACITCCAACTATATTTCCTTCA 

TGTCITCTTGGGAGCTGCTGAATGTTTTOT 

CTATCTGCAGTCCTCTACGTTACCCAGTTATTATGTCCAAAAGGCT 
1 5 ACTGGGCCCTATGTGATTAGCTTTATCAACT 

TGCATTTCTGCGACTCAAATGTAGTTCGTC^ 

CTGTCCTGCATGGACACATACGACATTGAAATCATGATACACATTTTAGCTGGTTCCACCC 
TGATGGTGTCCCITATCACAATATCTGCATCCTATGTGTCCATTCTCTCT 
ATTAATTCCACTTCAGGAAAGCAGAAAGCTTTGTCTAC^ 
20 TCACCATCTTTTATGGAACTATGATTTTTA 

GGAAGGGATCAAGTGGCTTCrGTTTTTTATACT^ 

TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCTCATTAGAGTCATGC^ 
GGACTCCAGGTAA (SEQ ID NO: 132) 



25 AOLFR72 sequences: 

MAPENFntVTEFILTGVSSCT 

ALINLGNSTVIAPKMLINFLVKKKTTSFYECATQLGGFIJ 
YMVWSIUILCLLLVSLTYLYGFSTAIWS 
TVVFISAATNVVGSLnV^ 
30 RSNHSUDTDDKMASWYTLVPMLNPLIYSLRNKDV^ (SEQ ID NO: 

133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTOT 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCmCTGGTGCT 
3 5 GAACCTGGGCATCATCACCCTCACCAGTGTTGACT 

TCCTGCAACATCTGGCTCTCATTAATCTTGGTAACTCT 

ATTAACTTTTTAGTAAAGAAGAAAACTACCTCAT^ 

GGTTCTTGTTCTTTATTGTATCGGAGGTAATCATGCTGG 

GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCTCGGCGGCTCTGCCT 
40 GGTCTCCCTCACATACCTCTATGGCTTTTCTACAGCTATTGTGG 
CTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACT 
GCATTATCTTGCTCTGATACTTACTTACCA 
ATGTGGTTGGTTCCTTGATTATAGTTCTA 

AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCTTTTCTACCTG 
45 CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCCCGAAGTAACCAT^ 
ATTGGATACTGATGATAAGATGGCnTCTGTGTTTTACACGTTGGTAATTCCT 
CCCTTGATCTACAGCCTGAGGAATAAGGATGTGAAGACTGCTCTACAGAGATO 
AATCTGTGCTATTCCTTTAAAACAATGTAA (SEQ ID NO: 134) 



50 AOLFR73 sequences: 

MNHVVKHNHTAVTKVTEFILMGITDNPGLQAP 

MYFFIJlHLSrrDLGYSTVIAPKMLVNFIVHKN 

AICKPIXYVHMAEKVLWVLVIVPYLYSTFVSLFLTO 

NELELIEJFSGCNLLFSLSI^^ 
55 QPKSSHTLAIDKNlASVFYTLLIPMLNPLr^ (SEQ ID NO: 135) 
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ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTGAATTTATTCTCA 
TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACT^ 
TCTGGTCACAGTGATAGGCAATCTGGGCATGGTTATCTTGACCTACITGG^ 
CACACCCCCATGTACTTTTTCCTrAGACATTTGTCAATC 
5 CATTGCCCCGAAGATGTTAGTAAACTTCATAGTGCA 

TATGCCACTCAGCTAGCATTCTTTGAGATTTTCATCATCTCTGAGCT 
AATGGCCTATGATCGCTACGTAGCCATCTGTAAACCTCTTCTGTACGTGATCATCATGGCA 
GAGAAAGTACTTTGGGTGCTGGTAATTGTTCCCTATCTCTATAGCACGm 
TCTCACAATTAAGTTATTTAAACTGTCCITCT 
1 0 GTGACTGTATCCCTCTGATGTCCATACTCTGTTCTGACACAAATGAATTAGAAT^ 
TTTGATCTTCTCAGGCTGTAATTTGCTCTTCT 

TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCITCT^ 
TGTAGCTCTCATCTGACAGTGGTGATCATGTT^ 

ACCCAAGTCCAGTCATACTTTGGCTATTGATAAAATGGCCTCAGTGTTTT 
1 5 ATTCCTATGCTGAATCCGTTGATCTACAGCCTAAGGAACAAAGAAGTAAAAGATGCT 
AGAGAACTTTAACCAATCGATTCAAAATTCCCATTTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 

MEQHM.TTVNEFILTGITDIAELQAPLFAIJ^ 
20 LAFMDLGYSTTVGPKMLVNFV^ 
LYTVIMSRRVCQVLVAIPYL^ 

ILIFAAIDLISSLLIVIXSYLLILVAILRMNSAGRQKAFSTCGAK^ 

SFDTDKVASIFYTLVTPMLNPLIYSLRNKDVKYALR^ (SEQ ID NO: 137) 

25 ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCTrACGGGAATCACAGATATC 

GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCTCAGT^ 

GCAATTTGGGCATGATTGTCCTCACCAAGTTGGACTCCAGGTTGCAAACCCCT^ 

TTTTCTCAGACATCTGGCTTTCATGGATCTTGGTTATTCAACAACT 

TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCITAT^^ 
30 TTTCTTTCTTGTGTTGATTGGTAGT 

ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 

GCTGGTAGCAATCCCTTACCTCTATTGCACATTCATTTCTC^ 

TTACITrATCCTTCTGTGGCTACAACGTCATTAGTCATTTCTACT 

TTACCTITGCTTTGTTCAAATACACATGAAATTGAATTGATA^ 
35 TGATTTGATTTCATCTCTTCTGATAGTC^ 

CAGGATGAATTCTGCTGGCAGACAAAAGGCTTTTTCTACCTGTG^ 

GTCATAGTGTTCTATGGGACTTTGCTrTO 

TGACACTGATAAAGTGGCTTCCATATTTTACAC 

TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAATAACrTATG 
40 TAATATTTTTGTTTAA (SEQ ID NO: 138) 



AOLFR75 sequences: 

MEGKNQTMSEFLLLGFSSWQQQQVLLFALFL 
NIJSLVDLCIJPSATVPKMLLMQTQTQTISYPGC^QMW 
45 CHPLHYSTIMALRLCASLVAAPW^ 
TSLNQl^VIATVGLIFVWSVCIL^^ 

GVYMSPLSNHSTEKDSAASWMWAPVLNPFIYSLRN^DC 
GGRGGWIMRSGDRDHPG (SEQ ID NO: 139) 

50 ATGGAAGGGAAAAATCAAACCAATATCTCTGAATTTCT 
AACAACAGCAGGTGCTACTCTTTGCACITTTCCTGTGTCT 
AACITACrCATCTTGCTGGCC^TTGGCrrCGGATCACTGCOT 
CCTTGCCAATCTGTCCITGGTAGACCTCTGCCTrCCCTCAGCCACAGTCCCC 
TGAACATCCAAACCCAAACCCAAACCATCTCCTATCCCGGCTGCCTGGCTCAGATGTATTT 

55 CTGTATGATGTTTGCCAATATGGACAATTTTCTTCTCACAGTGATGGCATATG 

GTGGCCATCTGTC^CCCTTTACATTACTCCACCATTATGGCCCTGCGCCTCTGTGCCTCTCT 
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GGTAGCTGCACCTTGGGTCATTGCCATTTTGAACCCTCTCTTGCACACT 
ATCTGCACTTCTGCTCrGATAATGTTATCCACCATTTCTTCT 
CCTCTGTCCTGTTCCGACACCAGTCTTAATCAGTTGAGTGTTCTGGCT 
TCTTTGTGGTACCTTCAGTC^ 
5 AAAGTCCCTTCTGCCCAAGGAAAACTCAAGGCTTTCTCT 
GGTCATTCITITCTATGGAG 

ACJTGAAAAAGACTCAGCCGCATCAGTCATTTTTATGGTTGTAGC 
TCATTTACAGTTTAAGAAACA^ 

CGGGCGCGGTGGCT(^CGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGAT(^ 
10 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 



AOLFR76 sequences: 
MENNTTsVSEFILLGLTN^ 

GIGYSSAVTPKVLTGLUEDKAISYSACAAQMFFCAWATVENYLl^SMAYD 
1 5 TTTMTTRVCA(XMGCYVIGFLNASIQIGDTFR^ 
VLISSFNVFFALLVTLISYLFILITIIJCRHTGKG 

DTDKIASVFYTMIIPMI^IVYTLRI^KD (SEQ ID NO: 141) 



ATGGAGAATAATACAGAOKjTGAGTGAATTCATCCTC 

CTACAGGTTCCCCTCTrTATCATGTTTACCCTCATCT 

GGGGATGATCATATTAATCCTGCTGGACTCTCATCTCCACACTCCCATGTA 

GTAACCTGTCTCTrGCAGGCATTGGTTACTCCTCAGCTGTCACTCCAAAG 

GTTGCTTATAGAAGACAAAGCCATCTCCTACAGTGCCTGTGCTGCTC 

GCAGTCTTTGCCACTGTGGAAAATTACCTCTTGTCCTCAATGGCCT 

CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCTTGTCTGGC 

TATAGGCTGTTATGTCATTGGTTTTCTGAATGCTTCTA 

TCTCITTCTGCATGTCCAATGTGATTCATC 

CTGACCTGCTCTGAGAAACACATTAGTGAGTTGATTCTTGTTCTTATA^ 
CTTTTTTGCACTrCTTGTTACCTTGATTT 

GCACACAGGTAAGGGATACCAGAAGCCTTTATCTACCTGTGGTTCTCACCTCATTGCCA 
TTCTTATTTTATATAACTGTCATCATCATGTACATACGACCAAGTTCCAGTCATTCCATGGA 
CACAGACAAAATTGCATCTGTGTTCTACACTATGATCATCCCCATGCTCAGTCCTATAGT 
ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 
ATTCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 



AOLFR77 sequences: 

MGDVNQSVASDFILVGLFSHSGSRQLLFSLVAVMFW 
QLSUTOGCPMVTIPKMASDFLRGEGATSYGGG 

QPLQYPVLMRRQVCLLMMGSSWWGVLNASIQTSITLHFPYCASRIVDHFFC^ 
DTCAYEMAI^TSGVLILMLPI^LIATSYGHVLQAVLSMRSEEARHKAV^ 
AVFMYMVPCAYHSPQQDNWSLFYSLVTPTLNPLIYSLROT 
(SEQ ID NO: 143) 

ATGGGGGATGTGAATCAGTCGGTGGCCTCAGACTTCATTCTGGTGGGCCTCTr 
45 CAGGATCACGCCAGCTCCTCTTCTCCCTGGTGGCTGTCATGTTTGTCATAGG 
AACACCGTTCTTCTCTTCTTG 
GCTCAGCCAGCTCTCCCTGTTTGACATTGGCT 

TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCTATGGAGGTGGTGCAGCTC 
TCCTCACACTGATGGGTGTGGCTGAGGGCGTCCTGTTGGTCCTCATGTCITATGAC 

50 TGTTGCTGTGTGCCAGCCCCTGCAGTATCCTGTACTTATGAGACGCCAGGTATGTCTGCTG 
ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 
TGCATTTTCCCTACTGTGCCTCCCGTATTGTGGATCACTTCTTCTGTGAGG 
CTGAAGCTCTCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCTCAGGGGTGC 
TGATCCTAATGCTCCCTCITrCCCTCATCGCCACCT 

55 CTAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCTGTCACCACCT 

CGGTAGTGGGGCTCTTTTATGGTGCCGCCGTGTTCATGTACATGGTGCCTrGCGCCTACCA 
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CAGTCCACAGCAGGATAACGTGGTTTCOT 
CCCCTTATCTACAGTCTGAGGAATC^ 
GAGCTGGACTCAGGCAAATGTGCTGA (SEQ ID NO: 144) 



5 AOLFR78 sequences: 

MSPDGNHSSDPTEFVLAGLPNLNSARVELFSVFLLVYLLNLTG 
FLGNI^CLEILLTSVIIPKMI^Nn^RQHTK 

PLRYPLLMSGAVCFRVALACWV GGLWVLGPTVAVALI^FCXQGAVVQHFFCDSGPLLRLAC 
TNTKKIJEETDFSrLASLVIVSSLL^ 
10 FLYVRPSQSGSVDTNWAVTVITTFVTPLLOT 
KCLSEKAVK (SEQ ID NO: 145) 

ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 
AATCTCAACAGCGCAAGAGTGGAATTATTTTCT 
1 5 GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGGCTGATACTCGACTACAGACCCCTAT 
GTACTTCTTTCTGGGTAACCTGTC 
AGATGCTGAGCAATTTCCTCTCAAGGC^ 
ATTCTATTTCTACITCITTCT 

ATCGCTACCTGGCCATCTGTCATCCTCTGCGCTACCCCTTGCTCATGAGTGGG 
20 CTTTCGTGTGGCCTTGGCCTGCTGGGT^ 

GCTGTGGCCTTGCTTCCTrTCrGTAAGCAGGGTGCT 

GTGGCCCACTGCTCCGCCTGGCTTGCACCAACACCAAGAAGCTGGAGGAGACT 
CCTGGCCTCCCTCGTCATTGTATCTTCCTTGCTGATCACTGCT 
TGCTX3GCAGTCCTGAGCATCCCCTCTGOT 
25 CTCCCACTTGATAGTGGTGACCCTCTT 

CGCAGAGTGGTTCTGTGGACACTAACTGGGCAGTGACAGTAATAACGACATTTGTGACAC 
CACTGTTGAATCCATTCATCTATGCCTrACGTAATGAGCAAGTCAAGGAAGCT^ 
CATGTTTAGGAAGGTAGTGGCAGGCGTTTTAGGGAATCTTT^ 
GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 

30 

AOLFR79 sequences: 
MTPGELAIASGNHTP\rTKFIL^ 

NTYFFLNVLSFLDICTSSWTPKLLVNFLVSDKSISFEGCW 
FlJUCQPLHYGSMTRGTCLQLVAVSYAFGGAN^ 
35 IACANTATARWLYWSALVTLLPAAVILTSYCLVLVM 
FYGTVWTYVQPHGSTNKmGQWSVFm[ff 
(SEQ ID NO: 147) 



ATGACACCTGGAGAACTAGCCCTTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
40 TGCAGGGATTCTCCAATTATCCAGACCTCCAGGAGCTTCTCTTCGGAGCCATCCT 
CTATGCCATAACAGTGGTGGGCAACTTGGGAATGATGGCACTCATCI^ 
CTCCAAAGCCCAATGTATTTCTTCCTCAATGTCCT 

GTGGTCACACCTAAGCTCTTGGTCAACTTCCTGGTCTCTGACAAGTCCATCT 
GCTGTGTGGTCCAGCTCGCCTTCTTTGTAGTGCATGTGACAGCTGAGAGOT 

45 CTCCATGGCCTATGACCGCTTCCTAGCCATCTGTCAACCCCTCCATTATGGTT 

CCAGGGGGACCTGTCTCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACTCCGC 

TATCCAGACTGGAAATGTCTTTGCCCT^ 

TACTGTGACATACCACCCCHT^ 

TCCTCTATGTCTTTTCTGCTCTGGTCACCCITCT 

50 GCTTGGTCnTGGTGGCCATTGGGAGGATGCGCTCAGTAGCAGGGAGGGAGAAGGACCTCT 
CCACTTGTGCCTCCCACTTTCTGGCCATTGCCATTTTCTATGGCACT 
GTTCAGCCCCATGGATCTACTAACAATACCAATGGCCAAGTAGTGTCCGTCTTCTACACCA 
TCATAATTCCCATGCTCAATCCCTTCATCTATAGCCTCCGCAACAAGGAGGTGAAGGGCGC 
TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

55 
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AOLFR80 sequences: 
MEGINKTAKMQFFFRPFSPDPE 
NIAVLEIFYTSSITPLAL^^ 
PLRYRLMSWSLCVEIXVGSLVLGFI^ 
5 VHKTALYnSFIVI£n>I^ 

SSYSPEMGRWSVAYTFITPILNPLIYSLRl^LKDALRKALRKF (SEQ ID NO: 149) 



ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTTTTT 

CTGAGGTCCAGATGCTGATTTTTGTGGTCITCCTG 
10 AAATGCTACAATTGCAGTCATTGTTCAGATC 

TCCTGGCTAATCTGGCAGTTCTAGAAATCTTCTATACATCTTCC^^ 

GCAAACCTCCTTTCAATGGGCAAAACTCCTGTITCCATCACGGGATG^ 

TTTTCTTTGTCITCTTGGG 

TTTATAGCGATCTGTCACCCT^ 
1 5 AGCTGCTGGTAGGCTCCITGGTGCTGGGGTTCCTGTTGTCACT 

TTCCATCTCCCATTCTGCCACAATGATGAGATCTACCACTTCTACTGTG 

CATGCGCCTGGCTTGTGCAGACACACGCGTC^ 

ATCGTCCITAGCATCCCCCT^ 

TTTACGGATCCGGTCAGCAGAAGGGCGCCAGC^ 
20 TTAGTGGTCCTCCTGCAGTATGGCTC^ 

CTCTCCTGAGATGGGCCGGGTGGTATCTGTGGCCTACACATTTATCACT 

CCCTTGATCTATAGTTTGAGGAACAAGGAACT^ 

AAATTCTAG (SEQ ID NO: 150) 

25 AOLFR81 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQL 

I^FLDFCYSSVITPKMMKLWMESHL^ 

LFLYSGALTGNVLrriAITFNPGLHAPMYFFLLNLATMDnCT 

MAQLYFLTWAASSELLLLTVMAYDRY^ 
30 TGLMLRLDFCGPNVnHFFCEWPLLLLSCSSTYVNGVMIVlA^ 

LKVKTAWGRQKAFSTCSSHLTWCM^ 

IYTLR2<fKEVKAAIJRKLFPFFRN (SEQ ID NO: 151) 



ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 
35 ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCT 

ACCGGGTGTTCTTATTCAGCTGTTTCCTCTTCCTCTACTCT 

CTCATCACCTTGGCCATCACGTTCAACCCTGGGCTCCACGCTCCTATGTAC11111C11A 

CAACTTGGCTACTATGGACATT^^ 

CTGGTGTCGGAAGAGAGCTCCATCTCCT^ 
40 CGTGGGCTGCATCCTCAGAGCTGCTGCTC^ 

CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 

ACAGCCGTGTGGCTGCTCTGCGCCGTCAACACGGCCATCCACACGGGGCTGATGCTGCGCT 

TGGATTTCTGTGGCCCCAATGTCATTATCCATTTCTrCT 

CTCTCCTGCAGCTCCACCTACGTCAAC^ 
45 GCATAGTGAACITCCTGATGACCATCGCGTCCTATGGCITCATCGTCrCC 

GGTGAAGACTGCCTGGGGGAGGCAGAAAGCCTTCTCCACCTC 

GTGTGCATGTATTACACCGCTGTCTTCTACGCCTACATAAGCCCGGTCTCTGGCT 

CAGGGAAGAGCAAGTTGGCTGGCCTGCTGTACACTGTGCTGAGTCCTACCCTCAACCCCCT 

CATCTATACTITGAGAAAC^ 
50 AGAAATTAA (SEQ ID NO: 152) 



AOLFR82 sequences: 

MQLNNNVTEFILLGLTQDPFWKKIVFV^ 
SDTCLSTSIAPRMIVDALLKKra 
55 SQWVCGVUSlAVAWVGSCV^SLVQroLAI^ 
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VSNSGMCAVSYVMLIFSYVIFLHSLRN^ 

MDKMIAVFYTVGTSFLNPVIYTLKNTO (SEQ ID NO: 153) 



ATGCAACTGAATAATAATGTGACT^ 
5 GGAAGAAAATAGTGTTTGTTATTTTTTTGCGTCT 
GCTAATCATTATTAGTGTCAAGGCCAGC^^^ 
TTCTACITATCTTTATCTGATACTTGCCTCT 

TGCCCTTTTGAAGAAGACAACTATCTCCITCAGCGAGTGCATGATCCAAGTCT 
CATGTCTTTGGCTGCCTGGAGATCITCATCCTCATCCrCAC 
1 0 CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTGGGTCTGTGGTGTTT^ 
GCTGTGGCCTGGGTGGGATCCTGTGTGCAT^ 

GCCATTCTGTGGCCCCAATGTGATCAATCACTGTTTCTGTGACTTGCAG 
CAAGCCTGTTCAGAAACCTATGTGGTTAACCTACTCCTGGTTTCCAATAG 
GTGCAGTGAGTTATGTCATGCTAATATTCTCCTATGTCATCITCTT 
1 5 CACAGTGCTGAAGTGATAAAGAAAGCACTTTCCACATGTGTCTCCCACATCATTGTGGTCA 
TCHTGTTCTTTGGACCTTC^ 

AAGATGATAGCTGTATTTTATACAGTTGGAACATCTTTTCT 

GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGCAAGAAATTGATCACAGA 
TGACAAAAGATAA (SEQ ID NO: 154) 

20 

AOLFR83 sequences: 
MGNWTAAVTEFVLLGFSI£IU3VELLLL 

SILDILFTSVISPKVLANLGSRDKTISFAGCITQCYFYFFLGTVEFLLLTVM 
TIMRPSVaGTWFSWGGFLSVLFPmiSQIJPFCGS^ 
25 MLSSMVILCCTVXVAYSYTYI^^ 

EINKIPLVLSSVVTPFLNPFIYTLRNDWQGVI^ 
GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 



ATGGGTAACTGGACTGCAGCGGTGACTGAGTTTGTTCTGCTGGGGTT^ 
30 AGGTGGAGCTGCTGCTCCTGGTGCTCCTGCTGCCCACGTTCCTGCTGACT 

CCTGCTCATCATCTCCACTGTGCTGTCCTGCTCCCGCCTCCACA 

TGTGCAACCTCTCTATCCTGGACATCCTCTTCACCTCAGTCATCTCTC^ 

AACITAGGATCTAGGGATAAAACCATCTCCITrGC 

ACITITrCTTGGGCACAGTTGAGTTCCTCCTGCT^ 
35 ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCTTCTGTCTGCATT 

TTGTATTCTCTTGGGTGGGAGGC^ 

CTGCCCTTCTGTGGCTCCAATATCATTAACCACTTOT 

CCTGGCCTGTGCAGACACCACTGCCATCGAGCTGATGGATTTTATGCTTTOT 
ATCCTCTGCTGCATAGTCCTCGTGGCCTATTCCT 
40 CATTCCnTCTGCAAGTGGAAGGAAGAAGGCCTTTAATACCrGTGCT^ 
GTCATCATTCCTAGTGGCATCACTC^ 

GGAGATCAACAAGATCCCTTTGGTTCTGAGCAGTGTGGTGA 

ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAA 
45 GACCACCAAGGAAGGGCTTGCTCTTCTCCACCATGTGTCT 
AG (SEQ ID NO: 156) 



AOLFR85 sequences: 

MGAKNNVTEFVLFGLFESREMQHTC^ 
50 SFADICYPSTTIPKMIADTFVEHX^ 
TAIMDCRKCGLIJVGASWI^^ 
GLIWANSGMISIASFFILnSYVIILLNLRi^ 

TTIAADKLJILFMVMPPLLNPL^ (SEQ ID NO: 157) 



55 ATGGGTGCCAAGAACAATGTGACTGAGTTTGTTTTAT^ 
TGCAGCATACATGCTTTGTGGTATTCITCCTCmCATGTG 
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CTGGTCATCATCACCATCAATGCnAGAAAGACC 

GCCAGTTGTCTTTTGCTGACATATGTTATCCATCCACTACCATACCCAA 
ACTirrGTGGAGCATAAGATCATCTCCTC 
CITCTTTGGTGGC^CTGAGATCITCCTCCTTACAGCCATG^ 
5 ATCTGTAGGCCCCTGCACTACACAGCCATC^TGGATTGCCGGAAGTGTGGCCT 
GGGCCTCCTGGTTAGCTGGCTTCCTGCATTCCATCCTGCAGACCCTCCT 
CCTTTTTGTGGGCCCAATGA 

GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCTTTTITATCCTC^ 
10 GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACTGTCCTT 
TTGGTTCTCATGCCCCCC^TGTTCATGT 

ACTTATCATCCTCTTTAACATTGTGATGCCACCmGCTGAAC^ 
GGAACAACGATGTGAAAAATGCCATGAGGAAGC^^ 
AGAAGTGA (SEQ ED NO: 158) 

15 

AOLFR86 sequences: 
MQLVLL1JVIFLLWIG 
GNMUVVTrrSSFIIAJSPVYFFLANLSFro 
LGGVEIILLTVMAYDRYVMCKPLHNTTMTR^ 
20 GPNVESFHFACDLYPLLEVAC^^ 
KAI^TCGAHFIWAHTWCHT^ 
KLFTW (SEQ ID NO: 159) 



ATGCAATTAGTTCTATTACTTATGTO 
25 CTCAGTGACCTTGGAATCTATGGACATACCACAAAATATCACAGAATTTTTCA 
CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCTTTC 

TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCTCCAGCCCCACGCTGGCTTC 

CCCTGTGTATTTTTTCCTGGCCAACCTATCCTTTATTGACAC 

TCCTAAACTCATTGCTGACTCATTGTATGAGGGGAGAACCATCTCTTATGAGTG 
30 GCTCAGCTCITrGGAGCTCATTTTTTGGGAGG 

CITATGACCGCTATGTGGCCATCrGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 

TCTCTGTGCCATGCITGTAGGGGTGGCTrGGCTTGGGGGCTTCCT 

CTCCTCCTGGTCCTTTGGTTGCGCITCrGTGGGCCCAATG 

CTTGTACCCTTTGCTGGAAGTTGCCTGCACCAATACGTATGTCATTGGTCTGCT 
35 GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCCT 

CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 

GCCCACTrCATTGTTGTTGCCTTGTTCTrTGTGCCCT 

TCTACTTTACCTATAGACAAAAATATGGCATTATTTTATGGTATTCTGACACCT 
TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATGCCATGAGAAAGCTCTT^ 
40 TGGTAA (SEQ ED NO: 160) 



AOLFR87 sequences: 

MNNIAQI^LGFroLGIPSVLQKIILTKnLLFKMYVS^ 
LLGLTQNAEAQKLLFAWTLIYFLTMVDNLIIVVTm 
45 KMIFDLLTEKKTISFSGCMTQLFVEH^ 
LVAMAWVGGFLHALIQMLLIVW^^ 
CMLIFSILITSYVLILCSQRKALSTCAFfflTVVVLW 
LNPLryTLRNTEVKNAMKQLWSQIIWGNNLCD (SEQ ED NO: .161) 

50 ATGAATAACATAGCTCAAOTAGTCITGGGTTTATAGAm 

AGAAAATAATCCTGACCAAAATTATTTTATTGTTCAAAATGTATC^ 
TTGTGCTATTCACAGAAAAATCAATTATCCAAATACCAAACTGGATTTCGAGCA^ 
AACATAACGGAATTCATCTTGCTTGGCCTGACACAGAACGCAGAGGCACAGAAACTCTTGT 
TTGCTGTGTTTACACTCATCTACTTTCTCACCATGGTAGACAACCTAATCATTGTC 

55 ATCACCACCAGCCCAGCCCrGGACTCCCCCGTGTATTTTTTTCT^^ 

AGATGGCTGCTCCTCTTCTACCATGGCCCCCAAAATGATATTTGACTTACTCACTGAAAAG 
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AAAACTATTTCCTTCAGTGGGTGCATGACCCA 
TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACT^ 

GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 
GGGGGATTTCTTCACGCTCTGATTCAAATGCTTITAATAGTCT^ 
5 CAATGTCATTGACCATTTCATCTGTGACCTTTTCCCTCTGCT 
CTCACGTCITrGGACTCTTTGTTGCCGCCAACAGTGGGCT 
ATTCTTATTACCTCTTACGTCCTAATCCTCTGCTCACAGCGGAAGGCT 
CTTCCATATCACTGTAGTC^^ 

TGATCACCITCCCTATTGATAAAGCTGTGTCTGTGTTTTATACTGTG 
1 0 AACCCTTTAATCTACACCCTCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCTCT 
AGCCAAATAATCTGGGGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 

AOLFR88 sequences: 

MWQKNQTSIADFILEGLFDDSLTHLFl^SLTMVWLIAVSGOT 
15 LSLMDLMHVSTHLKM^^ 

PLRYAVLMNKKVGLMMAVMSWL^^ 
GDrTVYETTVYISSILLLLPIFLISTSYW 
YMRPRSQCTLLQNKVGSVFYSnTPTLNSL^ 
RV (SEQ ID NO: 163) 

20 

ATGTGGCAGAAGAATCAGACCTCTCTGGCAGAOT 

CCCTTACCCACCTrTTCCTTTT^ 

AACACCCTCACCATTCTCCTCATCT 

GCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAATCATCCT 
25 ACCAACTACCTATCTGGCAAGAAATCTATCTCCT 
TCTATTTGTGTCTAGGTGGTGCT^ 

GTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAGGTGGGACT 
TGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACT 
GCACTTCCCTTTCTGTGGGCCTC^ 
30 TGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTACATCAGCAGCATTCT 
CCTCCTCCTCCCCATCTTCCT 

GATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACITGTGGCT 
GTTTCTCTTTGGTTTGGTGCCTGCAT 

ATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCACATTGAATTCT 
35 ATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGTG 

GTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTGTAG (SEQ ID NO: 
164) 



AOLFR89 sequences: 

40 MLDPSISSHTLYLHSLFPQGLRKGTMWQK^ 

GNTLTILLICroPQUnPMYFLLSQLSLMDLMHVSTm 
CLGGAECFLIAVMSYDRYVAICHPLRYA\^ 
PFCGPRKVYHFYCEFPAWKLVCGDITVYETTV^ 
RNAFATCGSHLTWSLWFGACIFSYMRPRSQ 

45 KALRRVLRRDVITQCIQRLQLWLPRV (SEQ ID NO: 165) 



ATGCTGGACCCCAGTATTrCCAGTCACACrCTTTATCTCCACrCT 
GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGC^ 
GCTCITCGATGACTCCCTTACCCACCTTTTCCT^ 
50 TGCGGTGAGTGGCAACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACA 
CGAATGTATTTCCTGCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCT 
CCTGAAGATGGCTACCAACTACCTATCTGGC^ 
ACCCAGCACTTCCTCTATTTGTGTCTAGGTGGTC 

CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTC^ 
5 5 GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACA 
TGGCGATOTGATGCACTTCCCTTTCTGTGGGCCTCGGAAA 
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GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 
ATCAGCAGCATTCTCCTCCTCCTCCCCATCTTCCTGATTT^^ 
CAAAGTGTCATTCAGATGCGCTCATCT 
CCCACCTCACGGTGGTTTCTCITrGGTTTGGTGCCT^ 
5 TCCCAGTGCACTCTATTGCAGAACAAAGTTC 

CATTGAATTCTCTGATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCT 
GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 
TAG (SEQ ED NO: 166) 

1 0 AOLFR90 sequences: 

MFSMTTEALNNFALGOT 

VLLGI^QNPNVQEIVFVVFLFVYIATVGGh^ 

TPKMIVDSLYYTKTISFEGCMMQIJFAEHFFAGVEVr^ 

CGEMGVAWTGGLLHSMQEJ^Q^ 
1 5 FICIINFSLLLVSYAVILI^LRTHSSEGRWKALSTCGSfflAVVlLFFW 

AIFYIIDSnPLLNPLIYTFTmKEVKQ (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAAC^ 

TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTT^ 
20 CATGATCCCTGTTGGAGCTTTCATCTTTTCCTTGGGAAACATGCAAA^ 

ACTGAGTTTGTCCTCCTGGGACrTTCACAGAATCCAAATGT^ 

TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCT 

AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACTTCTTCTTGG 

TGCGTGCnTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTA 
25 ACCATCTCTTTTGAAGGCTGCATGATGCAGCT 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTG 

TTACTCITCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAG 

GGCCTCTTGCATTCCATGATACAAATTCTTTTTAC^ 

TGTCATCAATCACTTTATGTGTGAOT 
30 ACATCTTTGGCCHX2ATGGTGGTCATCAACAGTC 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCT 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCT 

TATTTGTATATACACGACCTCCAT^ 

ATCATCITAAATCCCTTGCTCAATCCTTTGATTTACACTTT 
35 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 

AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 
MGNWSTVTEITLIAFPALLEM 
40 DILYTTVITPKLIACLLGEEK^ 

MNSRACLLLVLGCWVGAFLSVIJFP^ 
SALVII^SIAFTTGSYVYnSTIIJaPSTQGRQKAF 

YDKVAAVLITWTPLIM>Fra (SEQ ID NO: 169) 

45 ATGGGAAACTGGAGCACTGTGACTGAAATCACCCT 
TTCGAATATCTCTCTTCGTGGTTCrrTG 

CACCATCATCTCCCTGATATGGATTGATCATCGCCTGCAAACTCCAATGTACnTCTrCCTCA 
GTAATTTGTCCTTTCrGGATATCTTATA 

CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAA^ 
50 TCTTTCTGGGGACGGTGGAGTTTATCCTCTTGGCGGTGATGTCCTTTGACCGCT 
TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGC 
CTGGGATGCTGGGTGGGAGCCITCCTGTCTGTGTTGTTTCCAACCATTGTAG 
TACCTTACTGTAGGAAAGAAATTAATCATTTCTTCTGTGACATTGCCC 
GCCTGTATAAATACTCACCTCATTGAGAAGATAAACTTTCTCCTCT 
55 GAGCTCCCTGGCATTCACTACTGGGTCCTACGTGTAGATAATTTCTACCATCCT 
CCTCCACCCAGGGCCGTCAGAAAGCTrTTTCTACCTGTGCTT 
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ATTGCCCACGGGAGCAACATCTTTGTGTATGTGAGACCCAATCAGAACrCCTCACTGGATT 
ATGACAAGGTGGCCGCTGTCCTCATCACAGTGGTGACCCCTCTCCTGAACCCITrTATCTA 
CAGCTTGAGGAATGAGAAGGTACAGGAAGTGTTGAGAGAGACAGTGAACAGAATCATGAC 
CTTGATACAAAGGAAAACTTGA (SEQ ID NO: 170) 

5 

AOLFR92 sequences: 
MRNGTVITEFILLGFPVIQGLQTP 
IWYTTTVTPKLLGTFWARTVI 
TSKLCIX^LAI^SWWGFTIWCQTMLU^ 
10 mVIPGSLLFNMISYimSAIIJRIPSATGHQKTFSTC^ 

INKWSVIOTILTPLIJSIPFIYTIRN^ (SEQ ID NO: 171) 



ATGAGAAATGGCACAGTAATCACAGAATTCATCCT^ 
TACAAACACCTCTCTTTATTGCAATCITrCTC^ 
1 5 CTTATTATTGCCACTGTGTGGG 
TAACnrGTCTTTCTTAGAAATCT 
TTTGTAGTGGCAAGAACAGTAATCTG^ 
TCTTCGTGGGCACCACCGAGTTCHTGATCCT^ 

ATCTGCAATCCCCTTCACCACCCCACCATCATGACCAGCAAACTCTGCCTGCAGCTGGCCC 
20 TGAGCTCCTGGGTGGTGGGCTTCACCATTGTCTTTTGTCAGACGATGCT 
GCCATTCTGTGGCAATAATGTTATCAGTCATTTCTACT 

GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCCTTG 
TCCCAGGGTCACTTCTCTTTAATATGATTTCITATATCT 
ATTCCITCAGCCACTGGCCACCAAAAGACTTTCTCTACCTGTGCCT 
25 CTCCCTGCTCTACGGGGCTGTTCTGTTCATGTACCTAAGACCCACAGCACACT 

AGATTAATAAGGTGGTGTCTGTGCTAAATACTATCCTCACCCCCCTTCTGAATCCC 
TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTTAAG 
ACTGGTCATGCAAAGTAA (SEQ ID NO: 172) 



30 AOLFR93 sequences: 

MLMOTSSATEFYLLGFPGSEELHHILFAIFFFFYL\^ 

SALEILVTTHVPVMLWGLLLPGMQTIYLSACVV QLFLYLAVGTTEFALLGAMAVDRYVAVCN 
PLRYNItMNRHTCOTWLVSWWGFLFQIW 
NTLFTEFILFLMAWVLFGSLIPTIV^ 
35 VKPKQTQAADYNWWSLMVSVXH^ (SEQ ID 

NO: 173) 

ATGTTGATGAATTACTCTAGTGCCACTGAATTTTATCTCCTr 
ACTACATCATATGCTTTTTGCTATATTCTTCTTTT^ 

40 CAGTCATCATCATGATTGTCTGTGTC 

GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 
GATTGCTGCTCCCTGGGATGCAGACAATATATTTGTCTGCCTGTGTTGTCCAGCTOT 
TACCrTTGCTGTGGGGACAACAGAGTTCGCATTACTTGGAGCAATGGCTGTGGACCGTTATG 
TGGCrGTCTGTAACCCTCTGAGGTACAACATCATTATGAACAGACACACCTGCAACTI^ 

45 GGTTCTTGTGTCATGGGTGTTTGGGTTTCTTTTTCAAATCT 

AGCTTACTTACTGCAAATCAAATGTGGTGAACAAlU'rrni"rGTGACCGAGGGCAATTGCT 
CAAACTATCCTGCAATAATACTCITrTCACGGAGTTTATCCT 
TTCTCTTTGGTTCTTTGATCCCTACAATTGTCTCCAACGCCTACAT 
AAGATCCCGTCATCCTCTGGCCGGAGGAAATCCTrCTCCACTTGTGCCTCCCACriTCA 

50 TGTTGTGATTGGCTACGGCAGCTGCTTGTTTCTCrACGTGAAACCCAAGCAAAC 
GCTGATTACAATTGGGTAGTTTCCCTGATGGTTTCAGTAGTAACTCCTT^ 
CATCirCACCCTCCGGAATGATAAAGTCATAGAGGCCCTTCGGGATGGGGTGAAACGCTGC 
TGTCAACTATTCAGGAATTAG (SEQ ID NO: 174) 
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AOLFR94 sequences: 

METWVNQSYTDGFFLLGIFSHSTA^ 
I^QI^LMDLMLVCIT^KM^ 
ISHPLHYPHJvlNQRVCLQITGSSWAFGiro 
5 VDTSIJ^VlFACCVFI^LFPFSIIVASYAHm 

AAMFIYLRPRHYRAPSHDKVASIFYTVLTPMLOT^ 
(SEQIDNO: 175) 



ATGGAGACGTGGGTGAACCAGTCCTACACAGAT^ 
1 0 ACAGTACTGCTGACCTTGTCCTCTTCT 

GGGAATGTCCTCCTCATCTTCCTCATCTACATGGACCCTCACCT^ 

OTCCTCAGCCAGCTCTCCCTCATGGACCTCATGTTGGTCTGTA^ 

GCAGCCAACTTCCTGTCTGGCAGGAAGTCCATCTCCm 

GCCTCTTrGTCTGTCTTGTGGGATCTGAGGGGCTCTrGCTGGG 
1 5 CTATGTGGCCATTAGCCACCCACTTCACTATCCCATCCTCATGAATCAGAGGGTCT 

AGATTACTGGGAGCTCCTGGGCCTTTGGGATAATCGATGGCTTGATCCAGATGGTGGTA 

AATGAATTTCCCCTACTGTGGCTTGAGGAAGG 

TTGTTGAAGCTGGCCTGTGTAGACACATCCCTGTTTGAGAAGGTGATATTTGCT 
TCITCATGCTETCTCTrCCCATTCrCCATCATCGTGGCCT 
20 GTGCTGCAAATGCACTCTGCTCAGGCCTGGAAAAAGGCCCTGGCCACCTGCT 
TGACAGCTGTCACCCTCITCTATGGGGCAGCCATGTTCATCrACCTGAGGCCT 
CCGGGCCCCCAGCCATGACAAGGTGGCCTCTATCTTCTACACGGTCCITACTCC 
AACCCCCTCATTTACAGCTTGAGGAACAGGGAGGTGATGGGGGCACTGAGGAAGGGGCTG 
GACCGCTGCAGGATCGGCAGCCAGCACTGA (SEQIDNO: 176) 

25 

AOLFR95 sequences: 

MLGSKPRVHLYILPCASQQVSTMGDRGTSN^ 
GNVGMMTIIMTDPRLNTPMYFFL^ 
LLIVTEGFLLAAMAYDRFIAJCNPLLYSVQMSTE^CT 
30 RAVDHFYCDSRPLQRLSCSDLFIHRMSFSLSCIIILPTIIW 

CSSHLGWSVLYGAVFFMYLTPDRFPEI^KVA5LCYSLVTPMLNPLJY 
KKNIIL (SEQ ID NO: 177) 



ATGCTAGGATCCAAACCAAGAGTTCATTTGTATATTTTGCCCTGTGCCTCT 
35 TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACTGACTTCATTCTTGCAGG 
CTTCAGGGTACGCCCAGAGCTCCACATTCTCCTCITC 

TGATCCTTCTAGGGAATGTTGGGATGATGACCATTATTATGACTGATCCrCGGCTGAAC 
ACCAATGTATTTTTTCCTAGGCAATCT 
ACCCAAGGCTATGATCAACITO 
40 GCCCAGCTCTTTCTCrTTGCCCTCCTCATTGTGACT 
TTATGACCGCTTTATTGCCAT^ 

TGTGTACTCAGTTGGTGGCTGGTTCCTATTTTTGTGGCTGCAT^ 
AGCATGACATTTACTTTATCTTTTTGCGCTTCT 
TCGCCCACTTCAGAGACTGTCITGTTCTGAT 
45 TATCATGTATTATTATCTTGCCT^ 

TCCACAGTTCTAAAGATACATTCTACTG 
CTCACCTGGGAGTTGTGAGTGTGCT^^ 

AGATITCCTGAGCrGAGTAAAGTGGCATCCTTATGTTACTCCCrrAGTCACT^ 
ATCCTTTGATTTACTCTCTGA 
50 GAAGAAAAATATTATTCTTTGA (SEQ ID NO: 178) 



AOLFR96 sequences: 

MICENKmVTEFILLGFTNNPEMQVSLFIFFLAIYTV^ 
LSLLEVCFTLVMWKMLVDLVSPRK^ 
55 LHYSVIMNRSLCLWMMGSWMSGVP 

DTTMYEMQAIASTIXFIMFPFCLILVSYTRIIim 
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TYLRPKSNQSPESKKLVSLSYTVOT (SEQ 
ID NO: 179) 



ATGATCTGTGAAAATCACACCAGAGTCACTGAATTTAT^ 
5 CCGAGATGCAAGTTTCCCTCTTTATTTTTTTCCT 

AACITrCITATTGTCACAGTTACCAGTGTGGATCTCG 
TCTTCAAAATCTGTCACITCTTGAAGTATGTTTCACCTTC^ 
TAGATCTAGTGTCCCCAAGGAAAATTAT^ 
CTTCTTCTTCTTTGGCAGTTCTGAATGTTTCCTTCT 
10 GGCCATCTGTAACCCTCTCCATTATTC 

GCCATAGGCTCTTGGATGTCCGGTGTTC^ 
CCCITCCTTTCTGTGGACCAAA^ 

AAACTAGTC^C^GTGGATACAACC^TGTATGAAATGCAAGCACnT 
TTATCATGTTTCCCTITrGTCTCATTTTGGTTTCCT 
1 5 AGGATGTCCTCTGCCACTGGCCGCCAGAAGGCATTTTCTACTTGTTC^ 
GGTGTCCCTCITCTACGGAACAGCCAGTCTGACCT 

CCTGAGAGCAAGAAGCTAGTGTCATTGTCCTACACTGTCATCACACCTATGCT 
TCATCTACGGCCTGAGGAACAATGAAGTGAAAGGGGCT 
AAGTCTTACAGAAGTTAGATGTGTTTTGA (SEQ ID NO: 180) 

20 

AOLFR97 sequences: 
MTEFHLQSQMPSIRLIFRR^^ 
IXjLTTDPQLQRLLFVVFLGMYTATLL^ 
PQTLVNFLAKRKVISYFGCMTQMFFYAGFATSEC^IAAMA 
25 ASLIVGSYSAGFLNSLMTGCIFSLKFCGAHW 
CTLmiSYFLILNTILmSS 

VIYTVWVLNPLMYSLRNKDV^ (SEQ ID NO: 181) 



ATGACAGAGTTTCATCTGCAAAGCCAAATGCCCTCAATAAGACTCATCTTCAGAAGGCT . 
30 CCTTAGGCAGAATTAAACCCAGTCAGAGCCCCAGGTGTTCAACCTCATTTATGGTGGTGCC 
TTCTTTCTCCATCGCAGAGCACT 

GGAGTTTGAGCTCrTGGGCCTCACCACTGACCCCCAGCTCCAGAGGCT 
TTCCTGGGCATGTACACAGCCACTCTGCTGGGGAACCT 

TGAGTGCCACCCTGCACACACCCATGTACTCCCTCCTGAAGAGCCTCTCCTTCTTGGAT^ 
35 TGCTACTCCTCCACGGTTGTGCCCCAGACCCTGGTGAACTrCTTGGCCAAGAGGAAAGT 
TCTCTTATTTTGGCTGCATGACTCAGATGCT^ 
TATCHXXTCGCTGCCATGGCCTATGACCG 

AACCATCATGTCTCCTGAGGTCTGTGCCTCGCTGATTGTGGGCTCCTACAGTGCAGGATTC 
CTCAATTCTCTTATCCACACTGGCTGTAT 
40 CACTCACTTCTTCrGTGATGGGCCACCCATCCTGTCCTTGTCTTGTGTA 
GTGAGATCCTGCTCTTCATTTTTGCTGGTTTCAA^ 

ATCTCCTACTTCTTAATTCTCAACACCATCCTGAAAATGAGCTCGGCCCAGGGCAG 
AGGCATTTTCCACCTGTGCATCCCACCTCACTGCCATCTC 

TTTATGTACCTGCGCCCCAGGTCCAGCTACTCCTTGACCCAGGACCGCACAGTTGCTGTCA 
45 TCTACACAGTGGTGATCCCAGTGCTGAACCCCCTCATGTACTCTTTGAGAAACAAGGATGT 
GAAGAAAGCTTTAATAAAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQ ID NO: 182) 



AOLFR98 sequences: 

MRGFNKTTVVTQFILVGFSSLGELQLLLFVOFLLLYLm 
50 l^FSESCYTFVnPQLLVHLLSDTKTISFMACATQLFFF^ 

YTLnNKRLGLEUSI^GATGFFIALVATNLICDMRFCGPNRV^ 
. IAIJFSI^LLVIMWFLLILISYGFIVNm 
SASDKDQLVAVTYTVVTPLIM^V^ (SEQ ID NO: 183) 

55 ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCTCCAGCC 
TGGGGGAGCTCCAGCTGCTGCTTTTTGTCATCTTTCTTCTCCT 
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GCCAATGTGACCATCATGGCCGTTATTCGCTTCAGCTGGACT 
GCTTTCTATTCATCCTTTCATTTTCTGAGTCCT 
TGGTCCACCTGCTCTCAGACACCAAGACCATCTCCTC 
CTTTTTCCTTGGCTITGCITGCACCAACT 
5 ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGCTGGGGTTGGA 
GTTGATTTCrCTCTCAGGAGCCACAGGTTTCTTTATT 
GTGACATGCGTTTTTGTGGCCCCAACAGGGTTAACCACTATTTCT 
TATCAAGTTAGCCTGCACTGACACCCATGTGAAAGAGCTGGCTTTATT^ 
CTGGTAATTATGGTGCCnTTTCTGTTAATT^ 
1 0 CCTGAAGATCCCCTCAGCTGAGGGCAAGAAGGCCTITGTCACCTGTGCCTCACAT 
GTGGTCirrGTCCACTATGGCTGTGCCTCTATCATCTATCT 
CTCAGACAAGGATCAGTTGGTGGCAGTGAOT 

CTTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTGAAAAGAGTTOT 
CCTGTGGCAACCAAGATGAGCTAA (SEQIDNO: 184) 

15 

AOLFR99 sequences: 

MERVNETVVREVIFLGFS^ 
SEICYTFITVPKMLVDLLSQKKTISFLGC^ 

LMGHGVCMGLVAAACACGFIVAQnTSLWHLPFYSSNQLHHFFCDIAPV^ 
20 IFMLCTLVLAIPLLLILVSYVHIL^ 

SSSQDALISVSYTnTPLFNPMIYSLKNKEFKSALCKIVRRTISLL (SEQIDNO: 185) 



ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCTTCTCATCCCT 
CCAGGCTGCAGCAGCTGCTCITrGTTATCTTCCT 
25 AATGCAATCATCATTTCCACCATTGTCC 

CCTTGCCATCCTCTCTTGCTCTGAGATTTGCTACACCTTCATCATTGTAC 

TTGACCTGCTGTCCCAGAAGAAGACCATTTCITrCCT 

TTCCTCTTCCITGGCTGCTCTCACTCCTTTCrGCT 

AGCCATCTGTAACCCACTGCGCTACTCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
30 GTGGCTGCTGCCTGTGCCTGTGGCTTCACTGTTGCACAGATCATCACATCCTTGG 
CCTGCCTTTTTATTCCTCCAATCAACTACATCACTTCT 

AGCTGGCATCTCACCATAACCACTITAGTCAGATTGTCATCTrCATGCTCTGTA 
CTGGCTATCCCCTTATTGTTGA 
GTTTCCTrCCACACTGGGTAGGTGCAAAGCTTTTTCT 
35 TCACTGTCCACTATGGCTGTGCCTCCTITATCTACTTAAGGCCTCAGTCCAACT 
AGCCAGGATGCTCTAATATCAGTATCCT^ 
TTTATAGCTTGAGAAATAAAGAGTTCAAATCAGCTCTITG 
TTCCCTGTTGTAA (SEQIDNO: 186) 

40 AOLFR101 sequences: 

MDTGNWSQVAEFELGFPHLQGVQIYLFL^^ 

LSFSELGYTAATIPmLANLLSEKKTISFSG(XLQIYFFHSLGAra^ 

HYPTLMTPTLCAEIAIGCWLGGLAGPVVEISLISRLPFCGPNRIQHW 

LVDFVINSCKILATFLLILCSW 
45 KSYSLDYDQALAWYSVLTPIHJNPFIYSLR^^ (SEQ ED NO: 187) 



ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCTTGGGCTTCCCCCATCTCC 
AGGGTGTCCAGATTTATCTCTTCCT^ 

AACCTGCTGATATTCCTGGTGGTCrGCCTGGACTCCCGGCTTCACACACCCATGTACCACT 

50 TTGTCAGCATTCTCTCCTrCTCAGAGCTTGGCTA 

GCAAACTTGCTCAGTGAGAAAAAGACCATTTCATTCTCTGGGTGTCTCCT 
TCTTTCACTCCCnTGGAGCGACTGAGTGCTATCTCCTGACAGCTATGGCCT 
TTTAGCCATCTGCCGGCCCCTCCACTACCCAACCCTCATGACCCCAACACm 
ATTGCCATTGGCTGTTGGTTGGGAGGCTrGGCTGGGCCAGTAGTTGAAATTT 

55 CACGCCTCCCATTCTGTGGCCCCAATCGCATTCAGCACGTCX^ 

CTGAGTTTGGCTTGCACTGATACGTCTATAAATGTCCTAGTAGATT^ 
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CAAGATCCTAGCCACCTTCCTGCTGATCCTCT 
TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTC^ 

TGTGGTTCTCATCTTCTATGGGAGCATCCTTTCCATGTATGTGCAGCTGAAGAAGAGCT 
TCACTGGACTATGACCAGGCCCTGGCAGTGGTCTACTCAGTGCTCACACCCTrCCT 
5 CCTTCATCTACAGCITGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCTAAAGA 
GAATTGGGATATTGGCATGA (SEQ IDNO: 188) 



AOLFR102 sequences: 

MPVGKLVFNQSEPTEFVFRAFTTATEFQVLLFIX 
1 0 FLSNLSFLELCYTTVVVPI^ 

CHPIiTmJMTRELCTQMLGGALGLAIJ^ 
DIRVHQAVLYWSILVLTIP^^ 

VYLI^RSSTSEDEDSQIALVYTFVTPLLOT (SEQ ID 

NO: 189) 

15 

ATGCCTGTGGGGAAACTTGTCTTCAACCAGTCTGAGCCCACT 
TCACCACAGCCACTGAATTCCAGGTTOT 

ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 
CGATGTATTTCTrCCTGTCCAACCTGTCnTrCCTGGAACT 
20 CCCTrGATGCTTTCCAACATTTTGGGGGCCCAGAAGCCCATTTCG 
CCCAAATGTTCITCITrGTCACCCrrCGGCAGCACGGACTGTTTC 

TATGACCGCTATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGAGC 

TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTCTrCCCCTCCCTGCA 

CGCCTTAATCITCACCCTGCCCIT^ 

25 ATGTGCCTCCCGTCCTGCGCCTGGCCTGCGCTGACATCCGCGTGCACCAGGCTGTCCTCTA 
TGTCGTGAGCATCCTCGTGCTGACCATCCCCTTCCTGCTCATCTGCGTCTCCT 
TCACCTGTGCCATCCTGAGCATCCGTTCTGCCGAGGGCCGCCGCCGGGCCITCT 
CTCCITCCACCTCACCGTGGTCCTGCrGCAGTATGGCTGCTGCAGCCTCG 
CT^GGTCCAGCACCTCAGAG^ 

30 CCCCTTACTCAACCCTTTGCTITACAGCOT 

AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ID NO: 190) 



AOLFR103 sequences: 

MAEMNLTLVTEFLLUFTEYPEWALPLFLLL1J 
35 LAJFMDVCYSSITVTQMLAVLLEHGAALSYTRCAAQFFLFTFFGSID 
PLLYVTILTQQARLSLVAGAYVAGLI^ 

QEVLIIMFAIFVIPASMWILVSYLFnVAIMGPAGSQAKTFSTCT 

NSDQSSEKNRWSVLYTEVIPMLNPL^ (SEQ ID NO: 191) 

40 ATGGCAGAGATGAACCTCACCTTGGTGACCGAGTTCCTCCTTATTGCATTCACTGAATATC 
CTGAATGGGCACTCCCTCTCTTCCTCTrGTTATTATTTATGTATCT 

AACTTAGAGATGATTATTCTGATCCTCATGGATCACCAGCTCCACGCTCCAATGTATTTC^ 
TCTGAGTGACCTCGCTITCATGGACGTCTGCTACTCATCTATCACT 
CAGTGCTGCTGGAGCATGGGGCAGCTTTATOT 
45 GTTCACCTTCTTTGGTTCCATCGACTGCTACCTCTTGGCCCTCATC 

TGGCTGTGTGCCAGCCCCTGCTTTATGTCACCATCCTGACACAGCAGGCCCGCTTGAGTCT 
TGTGGCTGGGGCTTACGTTGCrGGTCTC^ 

ACTCTCTCCTTCTGTGGAACCAGTGAGATTGACTTTATTTTCTGT 
AAAGTTGACCTGTGGGGAGAGCTACACrCAAGAAGTGCrGATTATTATGTTTG 
50 GTCATCCCTGCTrCCATGGTGGTGATCrTGGTGTCCTACCTGTTTATCA^ 

GGGGATCCCTGCTGGAAGCCAGGCCAAGACCITCTCCACCTGCACCrCCCACCrCACTGCT 
GTGTCACTCnTCTTTGGTACCCTCAT 

GGAGAAGAATCGGGTAGTGTCTGTGCTTTACACAGAGGTCATCCCCATGTTGAATCCCCTC 
ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGA 
55 AAGTTGTCCTAA (SEQ ID NO: 192) 
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AOLFR105 sequences: 

MQGLNHTSVSEFILVGFSAFPHLQLM^ 

ALSITEILYTVAIIPRMLADLLS^ 

RYNVIJV[SLRGCTCRVGCSWAGGLVMGMVWSAIFHL^ 
5 VLWAKGVGLVCITALLGC^^^ 

Vr^CPKGPQSPEGDTLMGITY™ (SEQ ID 

NO: 193) 

ATGCAGGGGCTAAACCACACCTCCGTGTCTGAATTCATCCTCGTTGG(^ 
10 CCACCTCCAGCTGATGCTCTrCCTGCTGTTCCTGCT 

ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCC(^TGTACCT 

CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 

GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCTT 

CTCCTTCAGCTTCGGCTTCACCC^ 
1 5 TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCTGCCG 

GGTGGGCTGCTCCTGGGCTGGTGGCTTGGTC^^ 

CACCTCGCCTTCTGTGGACACAAGGAGATCCACC^ 

GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 
CACGGCCCTGCTGGGCTGTTTTCTCCTCATCCTCCT 
20 TCTTGAAGATCCCITCTGCTGAAGGTC 

CACTGTGGTGGTCGTGCACTATGGCmGCCTCCGTCATTTACCT 
CAGTCTCCGGAAGGAGACACCTTGATGGGCATCACCT^ 

GCCCCATCAT<m , CAGCCTCAGGAACAAGGAGCTGAAGGTCGCCATGAAGAAGACT^ 
CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ED NO: 194) 

25 

AOLFR106 sequences: 

METANYTKVTEFVLTGI^QTPEVQLVLFVIITJSFYLn 
FLDIWYSSITAPEMLIDFFVERKnSFDGCIAQLFFLHFAGASEMFL^ 
TIMNQRLCCILVALSWRGGFIHSnQVALrVTULPFCG 
30 ICSSGLISWCLIALLMSYAFLLALFKI^ 

SFSLDKWSVFNTLIFPLRNPIIYTLRNKEVKAAMR (SEQ ID NO: 195) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCT 
CAGAGGTCCAACTAGTCCTATTTGTTA^ 
35 AATATCCTTATCATTTGCACCATCAGT 

GTTGGCTAATCTGGCCTTCCTTGATATTTGGTACT 
TAGACTTCTTTGTGGAGAGGAAGATAATTTCTT^ 
CTTACACITTGCTGGGGCITCGGAGATGTTCT^ 

CTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCAACGTCTCTGCT 
40 GTGGCTCTCTCCTGGAGGGGGGGCITCATTCATTCTATCATACAGGTGGCT 
GACITCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACI^ 

CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 
ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATC 

GAAACTTTCAGGCTCAGGTGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACATT 
45 ACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATT^ 
TTCCCTAGATAAAGTGGTGTCTGTC^ 

TTTACACATTGAGAAACAAGGAAGTAAAGGCAGGCATGAGGAAGTTGGTCACCAAATATA 
TTTTGTGTAAAGAGAAGTGA (SEQ ID NO: 196) 



50 AOLFR107 sequences: 

MELWNFlXGSGFILVGILNDSGSPELLCAmiLYlXALISNGLLLLM 

LSLMDLLFTSVVTPKALADFLIOIENTISFGGCALQMFIA^ 

PLTYMTLMSSRACWTLMVATSW 

TSRYELMVYVMGVTFUPSLAAILASYTQILLTVLHMPS^ 
55 ATFMYVLPSSFHSTRQDNIISWYTIVTPALNPLr^SLRNE^ 
(SEQ ID NO: 197) 



-127- 



WO 01/68805 



PCT/US01/07771 



ATGGAGCTCTGGAACITCACCITC 

GTGGGTCTCCTGAACTGCTCTGTGCTACAATTACAATCCTA 

CAATGGCCTACTGCTCCTGGCTATCACCATGGAAGCCCGGCTCCACATGCCCATGTACCTC 
5 CTGCTTGGGCAGCTCTCTCTCATGGACCTCCTGTTCACA 

TGCGGACITrCTGCGCAGAGAAAACACCATCTCCTTTGGAGGCTG 
CTGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACrGGCCTTCATGGCCTATG 
ATGTGGCCATTTGTCATCCTCTGACATACATGACCCTCATGAGCTCAAGAGCCT 
CATGGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 

1 0 ATGCACTATCCCTTCTGCAGGGCCCAGGAGATCAGGCATCTTCTCTGTGAGATCCCACA^ 
TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 
GACCTTCCTGATTCCCTCTCTTGCTGCrATACTGGCCTCCT 
TGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCCCTTGTCACCTGCTC^ 
GACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTC^TGTATGTCTTGC 

1 5 ACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCA 

TCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCCITGAGGAGGGTCCTGGG 
AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 



AOLFR108 sequences: 

20 mcsfflx:qtgkqakismgeenqtfvsk^ 

srlhtpmyfflrnlsfadlcfstsiwqvlvhflvkr^ 
msydryvavckplyystimtqrvclwlsfrswasgalvslv^ 
ppaixklasidtystemaifsmgvvillapvslilgsyw1otstviq 
vva^fygsgiftymrpnskttkeldkmiswyta 

25 fshrq (seq id no: 199) 



ATGTGTTCTTTTTTCTTGTGCCAAACAG 
ACCAAACCTTTGTGTCCAAGTTTATCT 
CCTGCTATTTATCCTTTTCCTCATCATTTATCTGCTGACC 
30 TCATTCTCATCITCCTGGATTCTCGCCTrTCACACT 

CCTTTGCAGATCTCTGTTTCTCTACTAGCATTGTCCCT 
AAGAGGAAAACCATTTCTTTTTATGGGTGTATGACAC^ 

GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCGGTATGTGGCTGTCTGCAA 

GCCCCTGTACTACTCTACCATCATGACACAACGGGTGTGTCTCTGGCTGTCCnTCAGGTCCT 
35 GGGCCAGTGGGGCACTAGTGTCTITAGTAGAT^^ 

GGGACAGAATATAATCAATCACTACTTTTGTGAACCTCCTGCCCTCCT 

ATAGACACTTACAGCACAGAAATGGCCATCTTTTCAATGGGCGTGGTAATCCTCCT^ 

CTGTCTCCCTGATTCTTGGTTCTTATTGGAAT^ 

GGGGAAGGGAGACTCAAGGCTTTTTCCACCTGTGGCTC 
40 CTATGGGTCAGGAATATTCACCTACATGCGACCAAACTCCAAGACTACAAAAGAACT 

TAAAATGATATCTGTGTTCTAT^^ 

TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAGTTGGGAGAAAGTGOT 
CATAGGCAGTGA (SEQ ID NO: 200) 

45 AOLFR109 sequences: 

MLRNGSIVTEFILVGFQQSSTSTRAIXFALFIAL^ 
HLSLIJDVCFITTTIPQMLI^ 

PLNYWnSQKVCVRLVGTAWFFGLINGIE^EYISFREPFRI^ 
WAIFADAIWILSPMVLTVTSYVH^ 
50 PHSTHGPDIGDKPFSLLYTnTO^ (SEQ ID NO: 

201) 



ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCTTTCAGCAGAGCTCCA 
OTCCACACGAGCATTGCTCrTTGCCCTCTTOT 
55 AATGGCCTCATC^TCTTTATCACCTC 

TCTTCCTCGGCCATCTGTCTCTCCTGGATGTCTGCTTCATCACCACTACCATCCCACAGATG 
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TTGATCCACCrCGTGGTCAGGGACCACATTGTCTCCTTTGTATGTTGCATGACCCAGATGT 
ACTTTGTCTTCTGTGTTC^ 

TATGTTGCTATCTGCTACCCACTrAACTATGTCCCGATCATAAGCCAGAAGGTCT 
GGCTTGTGGGAACTGCCTGGTTC^ 
5 ATTCCGAGAGCCCITCCGCAGAGACAACCACATAGAAAGCITOT 
GTGATTGGCCTCTCTTGTGGGGACCCTCAGTTTAGTCTGTG 
TCGTGGTAATTCTCAGCC(XATGGTGCT 

ATCCTCAGCAAAGCCTCCTCCTCAGGTCGGGGGAAGACTTTCTCTACI^ 
TGACTGTGGTCATC1TTCTCTACACTTCAGCTATGTTCT 
10 CATGGGCCrGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTACCCCC 

ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 
GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFR110 sequences: 

1 5 MKIANNTVVTEFILLGLTQSQDIQLLVFVL^ 
DASYSFIVAPRMLVDFliSEKKVISTO 
VMNPRACY AMMLALWLGGFVHSHQVVLIL^ 
LMVIWSGLMTLLCTLGLLASYAV^ 

RALPADKMVSIJmWPLMNPM^ (SEQ ID NO: 

20 203) 



ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCTCCTTGGTCTGACTCAGTCT 
AAGATATTCAGCTCTTGGTCT^ 

AATTTTCTCATTATTTTCACCATAAGGTCAGACCCTGGGCT 
25 TCTGGGCAACTTGGCCITCCTGGA 

TGGACTTCCTCTCTGAGAAAAAGGTAATCTCCTA 

CTTGCACTTCCTTGGAGGAGGGGA 

ATCGCCATCTGCCGGCCTCTGCACTGTTC 

TGATGTTGGCTCTGTGGCTTGGG 
30 CGClTGCCmTrGTGGCCCAAACCAGCTGGACAA 

TCAAGCTGGCTTGCACCGACATGTTTGTGGTGGAGCTrCTAATGGTCTTCAACAG 

GATGACACTCCTGTGCTrTCTGGGGCTrcrGGCTTCCT 

GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 
TTATACTTCnTATGTTTGGACCTGCTATC 
35 GCTGACAAGATGGTTTCTCTCTTTCACACAGTGATCTTTCCATTGATGAATC 

TACCCTTCGCAACCAGGAAGTGAAAACTTCCATGAAGAGGTTATTGAGTCGACATGTAGTC 
TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



AOLFR111 sequences: 

40 MCYIYLIFKEWTLIFYFSLLLF^ 

GNVUIMITTLDHHLHTPVYFFLK^ 

ASAELLLLTVMSFDRYTAICHPLHYDVIMDRSTCVQRATVS 
SNMVHQFFCDPQLIAISCSENLIREIAIJLINV^ 
SICXPHLLVVLFLSTGFIAYIXPASESPSILDAVISVFYTMLPPT^ 
45 KLTKK (SEQ ED NO: 205) 



ATGTGTTATATATATTTAATATTTAAAGAGTGGACATTGATATTTTACTT 
TTTCCTGCAGATTACTCCTGCAATAATGGCAAATCTCACAATCGTGACTG 
TGGGGTTTTCTACCAATAAAAATATGTGCATTTTGCATTCGA 
50 TTGTGTGCCCTGATGGGGAATGTCCTCATTATCATGATCACAACTTTGGACCATCATCTCC 
ACACCCCCGTGTATTTCTTCTTGAAGAATCTATCTTTCTTG 
ACGGCTCCCAAATCTATCGCCAATTCTTTGATACACAACAACTCCATT^ 
TGTTTCCCAGGTCTTTTTGTTGCTTTCTTCAGCATCT 

TGTCCTTTGACCGCTATACTGCTATATGTCACCCTCTGCACTATGATGTCATCA^ 
55 AGCACCTGTGTCCAAAGAGCCACTGTGTCTTGGCTGTATGGGGGTCTGATTGCTGTGATGC 
ACACAGCTGGCACCTTCTCCTTATCCTACTGTGGGTCCAACATGGTCCATCAGT^ 
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GACATTCCCCAGTTATTAGCTATTTCTTGCTCAGAAAATTTAATAAGA 

TCCTTATTAATGTAGTTTTGGATTTCTGCTGTm 

GTCTTCTCTACAGTCAAG^ 

GCCTTCCACACTTGCTGGTTGTGTTATTTCTITCCACT 
5 GCTTCAGAGTCTCCnTCTATTTTGGA 

AACCTTTAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCTCT 
TTGATAAAGGGAAAGCTCACCAAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 
10 MKFWHGFSSHLNPMFSSFLLYl^LPWINTTIQAWLNLCSLALP 

SVVTCSSSQSSDWMQLCTHLCTTLSVFFPSWSCGIQ^ 

TPWGACTCYLLTAMAYDRYLAIC 

CAYNEIQHIFCDFPPIXSLACKDTSANILVDFAINAFI^ 

AFSTCASHIJVVA^IFFGSIIFMYVRLKE^ 
15 TIFQKGDKASLAHL (SEQ ID NO: 207) 



ATGTGTCAACAAATCTTACGGGATTGCATTCITCTCATACATCATTTGTGCAT^ 

AAAAAGTCTCA<mXjTGATGCTGGGTCCA 

CTTCCTCCTTGTGGGTATC^ 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTG 
TGGCCTCCTCGGTGGTACCGAAGATGGTGAGCATCnTCTGCrCAGGAGACAG 
CTTTAGTGCTTGTTTCACT 

CTGCTGCTGACCATGGCTITrGACCGCTATGTAGCCATCTGCAAGCCTCT 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 

AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTAC(mTCTGTGGCTCCAATGTGG^ 

GTCCACTCCTACTGTGAGCAGATAGCnTrGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 

GCAGTCTCTACAGTCTGATTGGTTCCTCTCTTATC 

GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTG 

GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 

TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 

CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATC^ 

CTGGGTTCATGA (SEQ ID NO: 208) 



AOLFR114 sequences: 
MERESnaTSSVSEFILLGl^SRPEDQ 

LTDICFTTSVVPKMLMNFLSEKKTISYAGCLTQMYFLYALGNSDSC^ 

HWTTMSHHHCVLLVAFSCSFPHL 

EIVQMTEAPIVLVTRFLCIAFSYIRILTTVLK^ 

PSTYAVKDHVATIVYTV^ (SEQ ID NO: 209) 



ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTTTATCCTCCTGGGACT 
GGCCTGAGGACCAAAAGACACTCTTTGTTCTCTTCCTCATCGTGTACCT 

45 AGGGAACCTGCTCATCATCCTGGCCATTC^ 

TCTTCTTGAGTTTTCTGTCTCTCACTGATATTTGCT^ 
CTGATGAACTTCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCT 
ATTTTCrCTATGCCTTGGGCAACAGTGACAGCTGCCITCTGGCAGTCATG 
CTATGTGGCCGTCTGTGACCCTTTC 

50 TGCTGGTGGCCTTCTCCTGCTCATTTCCTC 

AATCGTCTCACCn^TCrGTGACTCCAATGTTATCCACCACTTTCTCT 

GCTGAAATTGTCCTGCTCITC^ 

ATTGTTTTGGTGACTCGTTTTCTCT^ 

TCTCAAGATTCCCTCTACTTCTGGGAAACGCAAAGCCTTCTCCACCT 
55 CCGTGGTGACGCTCTTTTATGGAA 

GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGTTTTGTCATCCATGCT^ 
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TTATCTACAGCCTGAGAAACAAAGACCTGAAAC 
GATCCTAG (SEQ ID NO: 210) 



AOLFR115 sequences: 
5 MEGFYLRRSHELQGMGKPGRW 

IAlSSDPHLHTPMYFFLANLSLTDACFTSASIPKlVn^ 
NCLIAVMAYDRYVAICQPLHYSTSMSPQLCA^ 
AIPHFYCDPSALLKIACSDTHVNELMIITMGLLFLTWLLLr^ 
FSTCGSHLTVVLLFYGSLMGVYLLPPSTYSTERESRAAVLYM 
1 0 KLFVSGKTFFL (SEQ ID NO: 21 1) 

ATGGAAGGTTTTTATCTGCGCAGATCACACGAACT 
GTGAACCAAACCACTGTTTCAGACXrCCT^ 
AGCCTCTTCTGTTTGGCATOT 
15 ATTATCCTGGCCATCAGCTCT^^ 

CCTGTCATTAACTGATGCCTGTTTCACTrCTGCCT 

ATACCCAGAGTCAGATCATCTCGTATTCTGGGTGTCTTGCACAGCTATATTTCCT 

TTTGGTGGCCITGACAACTGCCTGCTGGCTGTGATGGCATATGACCGCT 

GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACTAATGCT 

20 GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCTGACCCGCGTGGCT 
TTCTGTGCCCAGAAAGCCATCCCTCATTTCTATTGTGATCCTAGTGCTCTCCT 
CTGCrCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCTTGCTGT^ 
GTTCCCCTCCTGCTGATCGTCTTCTCCTATGTCCGCATTTTCT 
ATCTCCTGGAGGGAGATGGAAGGCCTrCTCTACCTGTGGTTCTCA 

25 CTCTTCTATGGGTCTCTTATC 

GGAAAGTAGGGCTGCTGTTCTCTATATGGTGA 
AGCTTGAGGAACAGAGACATGAAGGAGGCTITGGGTAAACTTTT^ 
TTCTTTTTATGA (SEQ ID NO: 212) 

30 AOLFR116 sequences: 

MDEANHSWSEFWLGIJSDSRKIQLLL^^ 
miNLWCSSTAPKMIYDLFRK^ 
YLTIMNPQRCILFLVISWnGIIHSVIQLAFVVDLLFC^ 
TANSGFISIASFLILnSYIFILVTVQKXSSGGIFKAFSMLSAHV^^ 
3 5 KFLAIFDAVITPVLNPVIYTFRNKEMM (SEQ ID NO: 213) 



ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACTCTCTG 
GGAAGATCCAGCTCCTCCTCITCCTCrTTTTCT 

AATCTCCTCATTGTGCTAACTGTGACCTCTGACCCTCGTTTACAGTCCCCCATGTAOT 
40 GCTGGCCAACCTITCCATCATCAATTTGGTATTTTGTTCCT 

ATGACCTTTTCAGGAAGCACAAGACCATCTCTTTTGGGGGCT 

TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTn^ 

GTGGCCATATGTAAGCCTCTC^ 

TTTTAGTCATTTCCTGGATTATAGGTATTATTCACTCAGTGATTCAGTTG^ 
45 GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTCT 
CAAACTGGCITGCATAGAGACCTACACATTGGGATTC^ 
ATTTCTCTGGCTTCTTTTTTAACT 

AAAAAATCTTCAGGTGGTATATTCAAGGCTrTCTCTATGCT 
TGGTTTTGGTCTTTGGGCCATTAAT 
50 ATAAATTCCITGCCATCTrTGATGCAGTrATCACTCCCGTT^ 

TTTAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 
AGTAAAATCTTTTAA (SEQ ID NO: 214) 



AOLFR117 sequences: 

5 5 MNNTIVFVIKIQIEKSDLKYRAISLQEISKISLLFW VLLLVISRLLlJ'^LGNSTEVTEF'fLLGFGA 
QHEFWOttJIVFLLIYVTSIM^ 
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EEKNLTLFQGCVIQFLWATFATSDC^ 
MGSINASVQTGFTCSL^FCKSNSINHFFCDWPILA^ 
YTHMATD^KMSSSAGRKKSFSTCASHLTAV^ 
PMLNPLIYSI^NKEVKEALKVIGKKLF (SEQ ID NO: 215), 

5 

ATGAATAACACTATTGTATTTGTCATAAAA 

GAGCCATTTCATTGCAAGAAATCTCAAAGATTTC 

ATTTCTAGACITITACTAGCCATGACACTAGGAAACAGCACT 

TTCTGGGATTTGGTGCCCAGC^TGAGTTTTGGTGTATCCTCT^ 
1 0 TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTCATCAACACAGATTCC 

TTCAAACACTCACGTACTTTTTTCTACAACATTTGGCT^ 

GCTATCACTCCCAAGATGCTCCAAAGCTTCACAGAAGAAAAGAATTTG 

GCTGTGTGATACAATTCTTAGTTTATGCAACATTTGCAACCAGTGACTGTT 

ATGATGGCAGTGGATCCITATGTTGCCATCTGTAAGCCCCnTCACTATA 
1 5 CCCGAACAGTCTGCATCCGTTTGGTAGCTGGTTCATACATCATGGGCTCAATAAATGCCT 

TGTACAAACAGGTTTTACATGTTCACTGTCCTTCTGCAAGTCCAATAGCATCA^ 

TCTGTGATGTTCCCCCrATTCTTGCrCTTTCATGCTCCAATG 

CTTGTTGTCITrGTGGGATCTAACTTGATATTCACTGGG^^ 

CTACATCATGGCCACCATCCTGAAAATGTCTTCTAGTGCAGGAAGGAAAAAATCCTrCT 
20 ACATGTGCTTCCCACCTGACCGCAGTCACCATTTTCTATGGGACACTCT 
GCAGTCTCATTCTAATAATTCC^^ 

GTTATTCCCATGTTAAATCCTITAATCTATAGCITGAGAAATAAGGAAG 
TAAAAGTGATAGGGAAAAAGTTATTTTAA (SEQ ID NO: 216) 

25 AOLFR118 sequences: 

MNHMSASLKJSNSSKFQVSEFILLGFPGIHSWQHWLSO ) LALLYL 
PMYIFLGILCMVDMGIA^ 

VAICHPLRYPSIWSSLILKATLFMVLRNGLFVTPWV^^ 
CDDRRPNSICQLVLAWLGMGSDLSLEI^Y^^ 
30 WISVTHLTEMKATLIP^^ (SEQ ID 

NO: 217) 



ATGAATCATATGTCTGCATCTCTCAAAATCTCCAATAGCTCCAAATTCCAGGTCTCTGAG^ 
CATCCTGCTGGGATTCCCGGGCATTCACAGCTGGCAACACTGGCTATCTCTGCCCCTGGCA 

3 5 CTACTGTATCTCTCAGCACXrGCTGCAAACACCCTC 

TTCnTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTATGGTAGACATC 
CCACTACTATCATCCCTAAGATCCTGGCCATCTTCTGGTTTGATGCCAAGGTTATTAGCCT 
CCTGAGTGCTTTGCTCAGATTTATGCCATTCACITC 
ACTCTGCATGGCTTTTGATAGATATGTGGCTATTTGTCACCCTCTTC 

40 TCACCAGTTCCTTAATCTTAAAAGCTACCCTGTTCATGGTGCTGAGAAATG 

ACTCCAGTGCCTGTGCTTGCAGCACAGCGTGATTATTGCrCCAAGAATGAAATTG 
GCCTGTGCTCTAACCTTGGGGTCACAAGCCTGGCTTGTGATGACAGGAGGCCAAACAGCAT 
TTGCCAGTTGGTTCTGGCATGGCTTGGAATGG 
TATATTTTGATTCTGTACTCrGTACTTAGACTGAACTCAGCT 

45 TGAGCACTTGTAGTTCACATCTCACCCTCATCCTTTTCTTTTACACT 

TCAGTGACTCATCTGACAGAGATGAAGGCTACTTTGATTCCAGTTCTACTTAATO 
ACAACATCATCCCCCCTTCCCTCAACCCTACAGTTTATGC 

GGCAGCCTrCCAAAAGGTGCTGTTTGCCCTTACAAAAGAAATAAGATCTTAG (SEQ ID NO: 
218) 

50 

AOLFR119 sequences: 

MPIINSLCWFPTIHVTPPSFIL^^ 
MYFFFGHALSLroLLTCTTTLP 

RYIAIC YPLRYATTLTNPnAKAEIATFLRGVLLMIPFPFL CDHMS WKL 

55 SCASIKVNVTfGIMVALLIGVFDICCISLSYTLILKAAISI^SSDAR 
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FFTFPAHRFGGHTIPPSLHW (SEQ ID 

NO: 219) 

ATGCCTCTATTTAATTCATTATGCTGGTTTCCAACAATT 
5 TCTTAATGGAATACCTGGTCTGGAAAGAGTA^ 

ATGTACATCATCTTCCTTGTGGGGAATCTTGGTCriTGTGTACCT 
CTTACATCATCCGATGTATTITITrm 

CACCACCACTCTACCCAATGCACTCTGCATCTTCTGGTTCAGTCT 
ATGCTTGCnTGGCCCAGATGTTCITrGTTCATGGGTTCACAGGTGTGGAGTCT 

10 CATGCTCATGGCTCTAGACCGC^ 

TCACCAACCCTATCATTGCCAAGGCTGAGCTTGCCACCTrCCTGAGGGGTGTATTGCTGAT 
GATTCCTTTCCCATTCTTGGTTAAGCGTTTGCCTTTCT * 
CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCTAATGGTTGCTCTCCTGATTGGAGTGTTTGACATTTGTT 

15 ACACTTTGATCCTCAAGGCAGCGAT^^ 

CAGCACCTGCACTGCCCATATATCrGCCATCATCATCACCTATGTTCCAGCATTCTTCAOT 

TCTTTGCCCACCGTTTTGGGGGACACA^ 

CITTATCTTCTTCTTCC^ 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ID NO: 220) 

20 

AOLFR120 sequences: 

MQPYTKNWTQVTEFVMMGFAGIHEAH^ 

FLTHLSCLEIWYTSVTWKIV^^ 

VAJCMPLHYGAFVSWGTCIRLAAACWLVGFLTPILPrYLLSQL 
25 CSDVTWKETVDFLVSLAVLLASSM^ 

YGTLFFMYVQTKWSSINFNKWSWYSVW^ 
(SEQ ID NO: 221) 

ATGCAACCATATACCAAAAACTGGACCCAGGT^ 
30 GCATCCATGAAGCACACCTCCTCTTCITCATACTCTTCCTCACC 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGGACCACCGACTACGGAGACCCATG^ 
ATTTCTTCCTGACACACTTGTCCT^ 

ATGCTGGCTGGTTTTATTGGGGTGGATGGTGGGAAGAATATCT 

CCCAGCTCTTCATCTTCACCTTTCTTGGGGCAACTGAG 
35 TATGATCGTTATGTGGCCATTTGTATGCCTCTCCACTATGGGGCTTTTGTGTCCT 

CTGCATCCGTCTGGCAGCTGCCTGTTGGCTGGTAGGTTTCCT 

ACCTCTTGTCTCAGCTAACATTTTGTGGCCCAAATGTCATTGACCATT^ 

TCACCCTTGCTAGCCTTGTCGTGCTCAGATGTCACCT 

TGTCTCTGGCTGTGCTACTGGCCTCCTCTATGGTCATTGCTGTGTCCTATGG 
40 TGGACACTGCTGCACATCCGCTCAGCTGCTGAGCGCTGGAAGGCCrrTCTCTACCTGTGCAG 

CTCACCTGACTGTGGTGAGCCTCTTCTATC 

GTGACCTCCTCCATCAACTTCAACAAGGTGGTATCTGTCTTCTACT 
GCTCAATCCTCTCATCTACAGTCTTAGGAACAAGGAAGTGAA 
TTTTCTCTCAACTTTTGGAAGGGACAGTGA (SEQ ID NO: 222) 

45 

AOLFR121 sequences: 

MKRKNFTEVSEFIFLGFSSFGKHQ^ 

SSETVYTLVIWRMLLSLIFHN^ 

TVIMSKGLCAQLVCGSFGIGLTMAVIJIVTAMFNLPFCGTVVDHFFC 
50 OTGVSSFVTFWIGLMSYVLVISSILQIASAEGRKKT^ 

SIEKDLVI^VTYTUTPLLNPVW (SEQ ID NO: 223) 



ATGAAGAGAAAGAACrTCACAGAAGTGTCAGAATTCATTTTC^ 
GAAAGCATCAGATAACCCTCTTTGTGGTTTTCCTAACTGTCTACA 
55 AACATCATCATTGTGACTATCATCTGCATTGACG 

CCTAAGCATGCTGGCTAGTTCAGAGACGGTGTACACACTGGTCATTGTGCCACGAATGCTT 



-133- 



WO 01/68805 



PCIYUS01/07771 



TTGAGCCTCATTTTTCATAACCA^ 
TTTTGTTATCTTGGCCACTAATAATO 

TGGCCATCTGCAGACCCCTGAGATACACTGTCATCATGAGCAAGGGACTATGTGCCCAGCT 
GGTGTGTGGGTCCTTTGGCATTGGTCTGACTATGGCAGTTCTCCATGTGACAGCCATGTTC 
5 AATTTGCCGTTCTGTGGCACAGTGGT^^ 

AACrrTTCTTGCATTGATACCACTATCAATGAGATAATAAATTATGGTGTA^ 
GATTTTTGTGCCCATAGGCCTGATATTTATCT 

AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCITrGCCACCTGTGTCT 
GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCTACCTCAAGCCGAAGTCAGAAAGTTCA 
0 ATAGAAAAAGACCITGTTCTCTCAGTGACGTACAC^ 

TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 
AT ATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 

MEWENQTILVEFFIJKGHSVH^ 

SFLDICYTTTS^STLVSFLSERKTISFSGCAVQM^ 

YPHMSKNAYVPMAVGSWFAGIVNSAVQTT^^ 

EFIMLVATI1IT1MPLLLIVISY 

KETLNSDDLDATDKHSMFYGVMTPMMNPLIYSLRNKDVKEA (SEQ ID NO: 

225) 



ATGGAATGGGAAAACCAAACCATTCTGGTGGAA 

CAAGGCTTGAGTTACTCITITrTGTGCTAATOT^ 

AATGGTACTCTCATTrTAA^ 

TCTGGGGAACCTCTCCTTCTrGGACATCTGCTACAC 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCTTTTCT 

GGCTTGGCCATGKjGGACAACAGAGTGTGTGCTrCTGGGCATGATGGCCTTTGACCGCTATG 

TGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGCAAGAATGCCTATGTACCCAT 

GGCTGTTGGGTCCTGGTTTGCAGGGATTGTCAACTCT 

CAATTGCCnTTCTGCAGGAAGAATGTCATCAATCATTTCTCAT^^ 

GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCTCATGCTTGTGGCCACAATA 

TTCACATTGATGCCACTGCTCTTGATAGTTATCTCTTACT 

CAAGATTCACTCCTCTGAGGGGAGAAGCAAAGCTTTCTCTACCTGCT 

GTGGTCATAATATTCTATGGGACCATCCTCTTCATGTATATGAAGCCCAAGTCTAAAGAGA 

CACTTAATTCAGATGACITGGATC 

GACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAA^ 
AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 226) 



AOLFR123 sequences: 

MYIOTT>FDVSMSnT^m^ 

IMYMHLLGNSLIJOTTLDS 

WSLGLGSTECVLLAVMAYDHYVAIC^ 

MMLPFCGNNVTOHITCEILALLK^^ 

GRKKAFSTCSAHSIVmFYGSALFMYM^ 

KEAVKKVLSRHLHLLKM (SEQ ID NO: 227) 

ATGTACAGATTTACAGATTTTGATGTATCAAACATTTCAATTTACCTG 

CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 

GACTGAATTCITTCTGGTGGGGCTTTCCCAATATCCAGAGCT 

TCTGCCTCATCATGTACATGATAATCCTCCTGGGAAATAGCCTCCTCATTATCATCACCAT^ 
TTGGATTCTCGCCTCCATACrCCCATGTATTTCTTTCT^ 
CTGTTACACATCCTCATCCATTCCTCCAATGCTTATTATATTTATGTCT 
TCTCCTTCATTGGCTGTGCTCTGCAG 

GTCCTCCTGGCTGTGATGGCCTATGACCACTATGTGGCCATCTGCAACCCACTGAGGTACT 

CCATCATCATGAACGGAGTGCTGTATGTGCAAATGGCTGCATGGTCCTGGATCATAGGCTG 

TCTGACCTCCCTATTGCAAACAGTTCTGACAATGATGTTGCC 
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ATTGATCATATTACCTGTGAAATTTTGGCCCT 

CAATGTGCTTATCATGACAGTGACAAATATTGTTTCACTGGTGATTCTr 
TCATCTCCTATGTGTTTATTCTCTCTTC 
AAAGCCTTCTCTACCTGTT^ 
5 TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAGATT 

TCTTATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCTGAGCAGACATCTGCATTTATTGAAAATGTGA(SEQ 
ID NO: 228) 



10 AOLFR124 sequences: 

MNHSWTWHLGLTKJ^ELQ 
DnCITSIIPKMLGTMLTSENTISYAGCMSQLFLFTW 
VMNHHMCVALLSMVMAIAVTNSWVHTALIMRLTFCG 
MVYVADTTIAIGDFILTCISYGFIIV^ 
1 5 YTFERDKWAALYTLVTPTLNPMVYSFQNREMQAGIR^ (SEQ ID NO: 229) 



ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAGCCT 
AGGGAATTATCTTCCTCTTTTTTCTCATTGTCTATCTT 
ATCATCATTGCCAAAATCTATAACAACACOT 
20 ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 
GCTAACATCAGAAAATACCATTTCATATGCAGGCTC 

TGGTCTCTGGGAGCTGAGATGGTTCTCTTCACCACCATGGCCTATGACCGCTATGTGGCCA 
TTTGTTTCCCTCTTCATTACAGTACTGTTATGAACCACCATATGTCT 
ATGGTCATGGCTATTGCAGTCACCAATTCCTC 
25 CTITCTGTGGGCCAAACACCATTGACCACrrTCnTCTGTGAGATACCC^ 

TCCTGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 
TAGGGGACnTTATTCTrACCTGCATCrCCTATGGTTTTAT 

CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGT^ 
ACCCTTTACTATTCTCCTGTAATCTACACCTATATCCGCCCT 
30 AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACC 

TACAGCnTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCTGA^ 
CACTAG (SEQ ID NO: 230) 



AOLFR125 sequences: 

3 5 MTNQTQMMEFLLVRFTENW^ 

LSFH)LCXISATWKSILNSVASTDS^^ 

EAVMSRGLCVQLMALSWLNRGALGLLYTAGTFSL^ 

ISVSVAIGVCYAFSCLVCIWSYVYff^ 

KPGSDAPSILDLLVSWYSVAPPTLNPVTYCLKNKDIKSAI^K (SEQ ID 

40 NO: 231) 



ATGACCAATCAGACACAGATGATGGAATTCTTGCTTGTGAGATTTACTGAGAATTGGGTGC 
TCCTGAGGCTGCATGCTTTGCTCTTCTCACTGATCTACCTCACGGCTGTGCT 
GTCATCATTCTCCTCATGATTCTGGACCATCGTCT 
45 ACATTTGTCCTTCTrAGACCTGTGTCTCATTTCTGCCACAGTCCCCA 
CTGTCGCCTCCACTGACTCCATCTCOT 

CTGCTGGCTGGATCAGAGATTGGCATCCTTACrGCCATGTCCTATGA 
TCTGCTGCCCCCTACACTGTGAGGCTGTCATGAGGAGAGGGCTCTGTGTCCAG^ 
TCTGTCCTGGCTCAACAGAGGGGCCTTGGGACTCTTGTACACAGCT 
50 AATTTTTATGGCTCTGATGAGCTACATCAGTTCrTCTGCGATGTC 

CACTTGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 
TTTTCATGTTTAGTTTGCATTGT^ 

ATCACAGAGACAGAGACAATCCAAAGCCirrTCCAACTGTGTGCCTCACCTCATTGTTGT 
ACTGTGTTTCTTGTAACAGGTGCTGTTGCrTATTTAAAGCCAGG 
55 TCTAGACTTGCTGGTGTCTGTGTTCTATT^ 
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ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ID NO: 232) 



AOLFR126 sequences: 
5 MFLYLCFIFQRTCSEEMEEENATLLTEFVLTGFLHQPDCKIP 
KDPHLHIPMYII^GSIAFV^^ 
ATMAYDRWAICKAIXYPVIMTO 
PLIJGSCTDSSINFmVFIFAGSVQV^ 

YGPLTFKYLGSASPQADDQDMMESLFYTVI^ (SEQ ID 

10 NO: 233) 



ATGTTCCTTTACCTTTGCTTC^ 

ATGCAACATTGCTGACAGAGTTTGTTCTCACAGGATTTTTACATCAACCT 
ACCGCTCTTCCTGGCATTCTrGGTAATATATCTGATCACCATCATGGKj 
1 5 TTGTTCTCATCTGGAAAGACCCTCACCTrCATATCCCAATGTACITAT^ 
GCCTTTGTGGATGCTrCGTTATCATCCACAGTC 
CTAAGAGTAAGATGATATCTCTCTCTGAATGC 
GTAACCACAGAATGTTTTCT^ 

AAGCTITACTTTATCCAGTCATTATGACCAATGAACTATGCATTCAGCT^ 
20 TTTATAGGTGGCCITCITCATGCTTTAATCCATGAAGCT^ 
TAATTCCAACATAATACAACACITITACTGTGACATTA 
CTGATTCCTCTATTAACm 
TTGGAACTATTCITATATOT 

AAAGGGATACGAAAAGCTGTCTCCACCTGTGGGGCTCATCTCITATCT 
25 ATGGCCCCCTCACCITCAAATATCTGGGCTCrGCATCTCCGCAA 
GATGGAGTCTCTATTTTACACT^ 

GAAACAAGCAAGTAATAGCETCATTCACAAAAATGTTCAAAAGCAATGm (SEQ ID 
NO: 234) 

30 AOLFR127 sequences: 

MSNEDMEQDNTTLLTEFVLTGLTYQPEWKMPLFLV]^ 

YFFLGSIAFVDAWISSTVTPKMLVOT^ 

VAICKPLLYPVIMNNSLCIRLL^ 

PSINFLMVFILSGSIQVITI\nrVLNSYTFALFriL 
35 MYIJRPASPQADDQDMIDSVFYTIIIPLLM^ (SEQ ID NO: 235) 

ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTCACA 
GGACTTACATATCAGCCAGAGTGGAAAATG^ 
TCATCACTATTGTGTGGAACCITGGTCTGATTGCTCTTATCTGGAAT 
40 ATCCCCATGTACTTTTTTCTTra 

AACTCCCAAAATGTTGGTTAATTTCTTGGCCAAAAACAGGATGATATCTCT 
ATGATTCAATTTTTTTCCTTTGCATTTGGTGGAACTAC 

GGCATATGATCGCTATGTAGCCATATGCAAACCTITACTATATCCAGTGATTATGAACAAT 

TCACTATGCATACGGCTGTTAGCCTTCTCATTTTTAGGTGGOT 
45 TGAAGTCCTTATATTCAGATTAACCTTCTGCAATTCTAACATAATACATC^ 

ATATTATACCACTGTTTATGATTTCCTGTACTGAC 

TTTTGTCTGGCTCAATTCAGGTATTCACCATTGTGACAGTTCITAATTC 

CTTTTCACAATCCTAAAAAAGAAGTCTGTTAGAGGCGTAAGGAAAG 

GAGCCCATCTCTTATCTGTCTCTTTATATTATGGCCCACITATCT 
50 GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCTGTCITITAT^ 

CTTTGCTAAATCCCATTATCTACAGTCTGAG 

AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFR128 sequences: 
55 MFTQNLTVVTEFrL^^ 

LLDASYSFIWPRMLVDFLSEKKVISYEECrrQLFFLHFLGAGEMFLLV^ 
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STMNPRACYALSLVLW^ 
LMVSNSGLLSLLCFLGLIASYAVILC^^ 

ADKWSLFHTVIFPLMNPVIYTLRNQEVKASME^ (SEQ ID NO: 237) 



5 ATGGAAACACAGAACCTCACAGTGGTGACAGAATTCATTC7ITCITGGTCT 

AAGATGCrCAACTTCTGGTCTTTGTGCTAGTCTTAA 

AATTTCCTCATCATTTTCACCATAAAGTCAGACCCTGGGCTCACAG 

TCTGGGCAAOTGGCCTTACTGGATGCATCCTACTCCITC^ 

GTGGACTTCCTCTCTGAGAAGAAGGTAATCT 
1 0 TCTTGCATTTTCrTGGAGCGGGAGAGATGTTCCTCCTCG 

ATCGCCATCTGCCGGCCirTACACTATTCAACCATCATGAACCCT 

TATCGTTGGTTCTGTGGCTTGGGGGCTTTATCCATTCCATTGT^ 

CACTTGCCITrCTGTGGCCCA^CCAGCTCGATAACTT 

CAAGCTGGCCTGCACCAATACCTTTGTGGTGGAGCITCTGATGGTCT 
1 5 CTCAGCCTCCTGTGCITCCTGGGCCTTCTGGC 

GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTAT 

ATATTTCTCATGTTTGGACCTGCTATTTTCATCTACACT^ 

TGACAAGGTAGTTTCTCTTTTCCATACTGTCATCITr^ 

CGCTTCGCAACCAGGAGGTGAAAGCTrCCATGAGGAAGTTGTTAAGTCAACATATGTTTT^ 
20 CTGA (SEQ ID NO: 238) 



AOLFR129 sequences: 

MALYFSLIIJIGMSDLFFLSTGHPRASCRMEAMKLLNQSQV 
YVVTVLGNLIJmVFNTPNLNT^ 
25 Q^LLJHLLGGVEMVLLVSMAFDRWAIC 

AVNLPFCGPNVVDSIFCDLPLVTKLACmiYFVQVVW 
GQSKARSTLTAHITVVILFFGPCIFIYIWPFGNHSV^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 

30 ATGGCTCITrATTTTTCACTCATACT 

TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 

AGAATTCATTTTGCTGGGACTGACCAGCTCCCAGGATGTAGAGTTTC^ 

TCTCGGTTATCTATGTGGTCACAGTTTTGGGTAACCTTCTrATTATAGTCACAGTG 

ACCCCTAACCTGAATACTCCCATGTATTT^ 
35 CCTTGCTrCTTTTGCCACCCCTAAGGTGATTCTG 

TCITITGCTGGGTGCTTCACrCAGATATTTCT^ 

ACTGTTGGTCTCCATGGCnTrTGACAGATATGTGGCCATT^ 

ACCATCATGAACAAGAAGGTATGTGTT^ 

TTCACTCAGGGTTTCAGATACCATTTGCT 
40 GACAGCATTTTTTGTGACCTCCCTTTGGTTACTAAGCTTGCCT 

ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCT^ 

TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCT 

CCGTTCCACTTTGACTGCTCACATCACAGTGGTGATTCTCTTCTT^ 

TCTACATTTGGCCCITCGGCAACCACTCTGTAGATAAGTTCCTrG 
45 ATCACTCCTATCTTGAATCCAATTATCTATACTCTGAGAAACAAAGAAA 

TGAAAAAACTCTGGAGAGCTTTTGTGAATTCTAGAGAAGATACTTAG (SEQ ID NO: 240) 



AOLFR131 sequences: 
MASTSNVTCLIFrGLFQDPAVQSVCFV 
50 LVEISYSSTIAPKFTOLIAKIKTISLEGCLTQI^ 

ISRQLCmLVAGSWLGGFCHSnQILVnQLPFCGPNVroHYFCDLQPI^ 
NSGLFSWSFLE-VSSYIVn^VNLRNHSAEGK 

KLVAVFYIVriTMI^IiyTLRN (SEQ ID NO: 241) 

55 ATGGCCAGTACAAGTAATGTGACTGAGTTGATTT^ 

TGCAGAGTGTATGCTTTGTGGTGTTTCTCCCCGTGTACCTTGCCACGGTGGTGG 
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CCTCATCGTTCTGACGGTCAGTATCAGCAAGAGTCT 
GCTGCCTGTCCITGGTGGAGATCAGTTATTCCTCCACTATCGCCCCTAAA 
TTACTTGCCAAGATTAAAACCATCTCTCTGGAAGGCTGTCTGACT 
CTTCTTTGGGGTTGCTGAGATC^ 
5 ATTTGCAAGCCTCTTG\TTATATGAACATTATCAGTCGTGAACT 

TGGTTCCTGGCTGGGGGGCITITGTCACTCCATAATTCAGATTCTCG 
CCTTCTGTGGTCCCAATGTC^ 

GCCTGCACTGACACCTTCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCT 
TCTTCTCCTrCCTCATCTTGGTGTCCTCTTATATTGTCAT^ 
1 0 TCTGCAGAGGGGAGGCACAAAGCCCTCTCCACCTGTGCTT 
TGTTTTTTGGACCTGCTATCTTCCTCTACATGCGACOT 

CTTGTGGCTGTATTCTACACGGTCATCACCCCCATGCTGAACCCCATCATTTACACACT 
GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 
GGGAGTGA (SEQ ID NO: 242) 

15 

AOLFR132 sequences: 

MVATNNVTEIIFVGFSQNWSEQRVISXnvn 7 
SFVEICYCSVMAPKLIFDSFIKRKVISIXGCLTQMFSI^ 
HYMAIMNQRMCGLLVEIAWGGGLIJISVGQTC 
20 FHSIXIITNGGSISWSFF\nLMAS 

PCVTLJPADKWAVFYTVVTPLLNPVW (SEQ ID NO: 243) 



ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTCT 
AGCAGAGGGTCATTTCTGTGATGTTTCTCCTCATGTACACAGCTGTTGTGCTGGGCAATGG 
25 CCTCATTGTGGTGACCATCCTGGCCAGCAAAGTGC^^ 
GCTACTTATCCTITGTGGAGATCTC^ 

TCCTTTATCAAGAGGAAAGTCATTTCTCTCAAGGGCTGCCTCACA 
ATTTCTTTGGTGGCACTGAGGCCnTrCTCCTGATGGTGATGGCCTAT^ 
CATCTGCAAGCCCTTGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCTCGTG 
30 AGGATAGCATGGGGCGGGGGCCTGCTGCATTCTGCT^ 

TCCCGTTCTGTGGCCCCAACATCATGGACCACTACTTCTGTGATGTCCACCCAGTGCTGGA 

GCTGGCCTGCGCAGACACCTrCTTCATTAGCCTGCTGATCATCACCAATGGCGGCTCCA 

TCCGTAGTCAGTTTCrTCGTGCTGATGGCTC 

CCACAACTTGGAGGGGCAGCACAAGGCCCTCTCCACCTGTGCCTCTCATGTCACAGTTGTC 
35 GACCTGTTCTTCATACCTTGCT^ 

CAAGATAGTTGCTGTATTTTATACA^ 

TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTG 
(SEQ ID NO: 244) 

40 AOLFR133 sequences: 

MTEFn^VLSPNQEVQRVCFVIFLFL^^ 

SATAPKLISDLIAERKVISWWGCMAQLFF1OT 

WQVCTVLVGIAWVGGFMHSFAQILLMIIXFC 

GGTLSVISFGVLLA^YMmLHLRTWSSEGWCKALSTCGSHFAVm 
45 DKMVAVFYTVITAILOT (SEQ ID NO: 245) 



ATGACrGAATTCATTTTTCTGGTACTTTCTC 

TGATATTTCTGTTCTTGTACACAGCAATTGTGCTGGGGAATTTCCT 
ATGACCAGCAGAAGCCTTGGTTCCCCCATGTACTTCTTCCTCAGCTACCT 

50 GATCTGCTACTCCTCCGCTACAGCCCCCAAACTCATCTCAGATCTGCrGGCT 
GTCATATCTTGGTGGGGCTGCATGGCACAGCTTTTCTTC^ 
GATTTTCCTGCTCACTGTGATGGCCTATGACCACTATGTGGCCATCrG 
TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 
GGCTTCATGCATTCCTrTGCACAAATCCTrcrCATCT 

55 TGTGATCAATCACTATTTCTGTGACCTAGTTCCCCITCTCAAACTTGCCT 
TCCTCATTGGTCTGCTGATTGTTC 
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CCTCTTAGCATCCTATATGGTCATCTTGCT 

TGCAAAGCCCTCrCCACCTGTGGGTCCCATTTCGCTGTGGTTATCT^ 
CGTCTTCAACTCTCTGAGGCCITCTACCACTCTGCCCATAGACAAGA 
AC^CAGTGATAACCGCGATCCTGAACCCTGTCATCTACTCTCTGAGAAATGCT 
5 GAAGGCCATGAAGAGGCTGTGGATTAGGACATTGAGACTAAATGAGAAATAG (SEQ ID 
NO: 246) 



AOLFR134 sequences: 
MTTIILEVDNHTVTTR^ 
1 0 SHI^FLEMWYVTVISPKMLVDFI^^ 
NPLRYPVIMTNQLCGTIA^^ 

DASQAEMVDFFIALMVIAffLCVWASYAAILATILR^ 

LFTYAMKLMYAYNSNKWSVLYTVIWLLN^ 

S (SEQ ID NO: 247) 

15 

ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCT 
GGTTTCCAACACGACCAGCCTrCCAGCTTCTCTTTT^ 

CTGACACTGCTGGAGAATCTTCTTATCATCTTAGCTATCCACAGTGATGGGCAGCT 
AGCCCATGTACTTCTTCTTGAGCCACCTCTCCTTCCTGGAGATGTGGTATGTCACAG 
20 AGCCCCAAGATGCTTGTTGACTrCCTCAGTCATGACAAGAGTATTTCCTTCAATGGCTGCA 
TGACTCAACTTTACTTTTTTGTGACCTTTGTCTGC 

GCCTTTGACCGCTATGTAGCCATTTGTAATCCACTACGCTACCCAGTCATCATGACCAACC 
AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACTGCCATGATTAA 
GATGGTTTTTATAGCACAACITCACTACTGTGGCATGCCTCAGATCAATCACT 
25 ATATCTCTCCACTCCTTAACGTCTCCTGTGAGGATC 
CITCTTGGCCCTCATGGTCATTGCTATTCCTCTTTGT^ 
TCCTTGCCACCATCCTCAGGATCCCT^ 

TGCCTCCCACCTGACCGTCGTAATTCTCTTCTATTCCATGACACTT^ 
CCAAACTCATGTATGCCTACAATTC 
30 CCACTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAAGGCAGCCCTCAGAA 
AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA(SEQ 
ID NO: 248) 



AOLFR135 sequences: 

35 MIFPSHDSQAFTSVDMEVGNCmTEFILLGFSADSQWQPm^ 
DSHLHTPMYFFIGNLSFLDFWYTSVYTPKIL^ 
AAMAYDRHAAIC^LLYSGTMSTAL 
DAPPLVKMSCTNTRVTEKVLLGWGFTVI^ 
ISVMLFYGSLLFMYSRPSSTYSLERDKVAALFYTVINPLLNP 

40 T (SEQ ID NO: 249) 



ATGATTTTCCCITCTCATGATAGTCAGG(nTrCACCrrCCGTGGACATC 
GCACCATCCTGACTGAATTCATCTTGTTGGGTTTCTCAGCAGAT^ 
TCTATTTGGAGTGTTTCTGATGCTCTATTTGATAACCrTGT 
45 TCTTAATCCGAACTGATTCCCACTTGCATACACCTATGTACTTTT^ 

l7 u i"l"lGGATTTCTGGTATACCTCTGTGTATACCCCCAAAATCCTGGCCAGTTGTGTCTCAGA 
AGATAAGCGCATTTCCTTGGCTGGATGTGGG 

ACACTGAATGCTATCTCCTGGCAGCCATGGCATATGACCGCCATGCAGCAATTTGTAACCC 
ATTGCTTTATTCAGGTACCATGTCCACCGCCCTCTGTACTGGGCrt 
50 TAGGAGGATTTTTGAATG CCAT AGCCCAT^^ 
TAAAAATATCATTGACCACITm 

AACACCAGGGTCTACGAAAAAGTCCTGCTTGGTGTGGTGGGCTTCACAGTACTCTCCAGCA 
TTCITGCTATCCTGATTTC 

TCAGGAAGACACAAGGCATTCTCCACCTGTGCTTCCCACCTCATCTCAGTCATG 
55 TGGATCATTGTTGTTTATGTATTCAAGG 

GTAGCTGCTCTGTTCTACACCGTGATCAACCCACTGCTCAACCCrcrCATCTA 
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AAACAAAGATATCAAAGAGGCCTTCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A (SEQ ID NO: 250) 



AOLFR136 sequences: 
5 MTMENYSMAAQFVLDGLTQQAELQLPLFIXFLGIYVV^ 

SSI^FVDFCYSSVTITKMLVNFLGKKNTILYSECMV QIJFFFVW WAEGYLLTAMAYDRYVAIC 

SPLLYNAIMSSWVraLLVIAAFFm 

HLNELLLFEAGFNTLWTLAVAVSYAFILYSIUnRSS 

FKPPSSNSLDQEKVSSVFYTTVIPMLNPL^ (SEQ ID NO: 251) 

10 

ATGACCATGGAAAATTATTCTATGGCAGCT 

CAGAGCTCCAGCTGCCCCTCTrCCrCCTGTTCCTGGGAATCTATGTGG 
CAACCTGGGCATGATTCTCCTGATTGCAGTCAGCCCTCTACITCACACCCCCATC 
TCCTCAGCAGCITGTCCTTCGTCGATTTCTGCTATTCCT 
1 5 GTGAACTTCCTAGGAAAGAAGAATACAATC 

TCITrGTGGTCTTTGTGGTGGCTGAGGGTTACCTCCTGACTGCCA 

TGTTGCCATCTGTAGCCCACTGCTTTATAATGCGATCATGTCCTCATGGGTCT 

TAGTGCTGGCTGCCITCTTCITGGGCTTTCT 

AAACTGTCCTTTTGCAAATCCCACATTATCAACCATTACTTCTGTGATGT^ 
20 CAATCTCTCCTGCTCCAAC^^ 

ACACCTTGGTGCCCACCCTAGCrGTTGCTGTCTCCTATGCCTTCATCCTCTA 

CACATCCGCTCCTCAGAGGGCCGGTCCAAAGCTTTTGGAACATGCAGCT 

CTGTGGTGATCTTCTTTGGGTCCAITACCTTCATGTAriTC 

CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTACACCACGGTGA 
25 TAATATACAGTCTGAGGAATAAGGATGTGAAGAAAGCATTAAGGAAGGTCTTAGTAGGAA 

AATGA (SEQ ID NO: 252) 



AOLFR137 sequences: 

MSPENQSSVSEFLLLGH>IRPEQQAWF^ 
30 LALTDISFSSVTVPKMLMNMQTQ^ 
HYATMTQSQCVMLVAGSWVUCAC^ 
NQLAIFTAALTAIMI^FLCILVSYGHIGVTILQIPST^ 

PSSNTNDKNIIASVrYTAVTPMLNPFIYSLRNKDK (SEQ 
ID NO: 253) 

35 

ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTCCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATC^ 
TCCTTAGCCACTTGGCCCTCACTGACATCTCCITITCATCT 
40 ATGAACATGCAGACTCAGCACCTAGCCGTCTTTTACAAGGGATGCATTTCACAGACATA^ 
TTTTCATATTTTTTGCTGACTTAGACAGm 

GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 
TGGTGGCTGGGTCCTGGGTCATCGCITGTGCGTGTGCTCTTTTGCATACCCT 
CAGCTTTCCTrCTGTGCTGACCACATCATCCCT 
45 CAAGTTGTCCTGCTCAGACACCTCCCTCAATCAGTTAGCAATCm 

GCCATTATGCTTCCATTCCTGTGCATCCTGGT11CT1ATGGTCACATTG 

CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCTTGTCCACTTGTGGATCCCACCrCTCA 

GTGGTGACTATCTATTATCGGACAATTATTGGTCTCTATTTTOT 

CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 
50 TTCATTTACAGTCTGAGAAATAAAGACATTAAGGGAGCCCTAA 

TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACnTTGGGAGGCTGA (SEQ ID NO: 254) 



AOLFR138 sequences: 

MLNFTOVTEITIXGLTSRIIEWQVIJFFIW 
55 FVDVWFSSNVTPKMLENLFSDKKTISYADC^ 

GSKMSRGVCIRLITFPYIYGFLTSLTATLWTYGLYFCGKIEINH^ 
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TMLILAGINFTYSLTVfflSY^ 

ES VEQGKMVAVFYTTVff MLNPMTC^^ (SEQ ID NO: 255) 

ATGCTCAATTTCACCGATG^ 
5 GGCAAGTTCTCTTCTTCATCGTTTTTOT 
GGCATGATGTTGTTAATCAAGGTCAGTC^ 
GTCACITGTCATTTGTTGATGTGTGGTTTTCTrCCAATGTCACC 
CTGTTATCAGATAAAAAAACAATTTCITATGCTGGCT 
TGCTCITGTCCATGTGGAAATTTTTATTCnTGCT 
1 0 TTGGAAATCCTTTGCnTrATGGCAGCAAAATCTCAAGGGATGTCT 
TTTCCCTTACATTTATGGT^ 
ACTTCTGTGGAAAAATTGAGATCAACCAT 

GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGCTCATACTTGCCGGCATCAACTrC 
ACATATTCCCTGACTGTAATT^^ 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTITrc 
CATCATATTCTATGGTACTCT 

GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 256) 

20 

AOLFR139 sequences: 
MGFPGmSWQHWLSLPIALLYLLALSAM^ 
KILAILWFNAKTISLLECFAQMYAIHCFVAMESSTWCMAID 
GFMALRNSLCLISWLLAAQRHYCSQNQIEHCL^ 
25 DLGLIILSYALILYSVLKLNSPEAASKA^ 

HNYffPALNPMVYALKNKELRQGLYKVLRLGVKGT (SEQ ID NO: 257) 



ATGGGATTCCCTGGCATTCACAGTTGGCAGCACTGGCTCTCCCTGCCCCTGGCTCTGCTCT 
ACCTCTTAGCTCTCAGTGCCAACATCCTTATCCTGATCATCATCAACAAAGAGGCAGC^ 

30 GCACCAGCCTATGTACTATTTCCTGGGCATCTTGGCTATGGCAGACATAGGCCT 

ACCATCATGCCTAAGATTTTGGCGATCTTATGGTTCAATGCTAAGACCATCAGTCTCCT 
AGTGCTTTGCTCAGATGTATGCCATACATTGCITrGTGGCCATGGA^ 
CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 
ACTGAATCTTTTGTTTTCAAAGCAAATGGGCT 

35 TCTCAGTGCCTCTGTTGGCTGCCCAGAGGCATTACT 
TCTTTGTTCTAACCTTGGAGTCACTAGCCT 
AACCAGGTCCTTTTGGCITGGACA^ 
ATGCTCTAATACTTTACTCTGTCCTGAAGCTGAACTCT 
AAGTACCTGCACCTCCCACCTCATCTTAATCCTTT^ 

40 CCATTACTCGTAGTACAGGAATGAGAGTTCCCCTTATTCCAGTTCTACTTAATGTGCT^ 
CAATGTCATTCCCCCTGCCCTGAACCCCATGGTATATGCACTCAAGAACAAGGAACT 
CAAGGCITATACAAGGTACTTAGACTGGGAGTGAAGGGCACCTGA (SEQ ID NO: 258) 



AOLFR140 sequences: 

45 MLTIJ^TDLn* ASFILNG WGLEDTQLWISI^FCSMYWAMV GNCGLLYLMYED ALHKPMYY 
FLAMI^FTDLVMCSSTIPKALCIFW^ 
MCYPLRYSTILTNPVIAKVGTATC^ 
NVKVNAIYGLMVALLIGGFDILCITISYTMILRAWSI^ 

FSFFSHRFGEHIIPPSCHWANIYLLLPPTMNPIVYGVKTK^ (SEQ 
50 ID NO: 259) 



ATGCTAACACTGAATAAAACAGACCT^ 

GACTGGAAGACACACAACTCTGGATTTCCrrTCCCATTCTGCTCT 

GGTAGGGAATTGTGGACTCCTCTACCTCATTCACTATGAGGATGCCCTGCACAAACCCATG 
55 TACTACTTCTTGGCCATGCm 

AGCCCTCTGCATCTTCTGGTTTCATCTCAAGGACATTGGATTTGATGA^^ 
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ATGTTCTTCATCCACACCTTCACAGGGATC 
ATCGCTATGTGGCCATCTGCTACCCCTTACGCTATTCAACTA 
GCAAAGGTTGGGACTGCCACCTrCCTGAGAGGGGTATTACTCATTATTCCCT^ 
CACCAAGCGCCTGCCCTACTGCAGAGGCAATATACTTCCCCATACCT 
5 TCTGTAGCCAAATTGTCCTGTGGTAATGTCAAGGTCAATGCCATCTATGGTCT 
CCCTCCTGATTGGGGGCTTTGACATACTGTGTATCACCATCTCCT 
GCAGTGGTCAGCCTCTCCTCAGCAGATGCTCGGCAGA 
ACATTTGTGCCATTGTTTTCT^ 

GGGAACACATAATCCCCCCTTCITGCCACATCATTGTAGCCAATATTTATCT 
1 0 CCCACTATGAACCCTATTGTCTATGGGGTGAAAACCAAA(^GATACGAGACTGTGTCAT^ 
GGATCCTTTCAGGTTCTAAGGATACCAAATCCTACAGCATGTGA (SEQ ID NO: 260) 



AOLFR141 sequences: 

MSSTLGHNMESPNHTDVDPSWFIXGIPGLEQFHLWLSLPV 
1 5 HKPVYLFLCMLSTroLAASVS 

AFDRYVAICHPLRYATILTDTIIAHIGVAAVVRGSLLM^ 
VVKLACGDTRPNRVYGLTAAL^^ 
VILISYTPAIJSFFTHRFGHHWVHIHILLANW 
GMGIKASE (SEQ ID NO: 261) 

20 

ATGTCCAGCACTCTTGGCCACAACATGGAA^ 
TCTTCTTCCTCCTGGGCATC^ 

TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTGGTTGTTGTTG 
AACCAGTCITGCACAAGCCTGTGTACCTTTTTCT 
25 GCCTCTGTCTCCACAGTTCCCAAGCTACTGGCTATCITCTGGTGTGGAGCCGGA 
CTGCCTCTGCCTGCCTGGCACAGATGTTCTTCATTCATGCCTrCT 

GTGCTACTGGCCATGGCCTTTGATCGCTACGTGGCCATCTGCCACCCACTCCGCTATGCCA 
CAATCCTCACTGACACCATCATTGCCCACATAGGGGTGGCAGCTGTAGTGCGAGGCTCCCT 
GCTCATGCTCCCATGTCCCra 
30 TACACACGTACTGTGAGCACATGGCTGTGGTGAAGCTGGCCTGTGGAGACACCAGGCCTA 
ACCGTGTGTATGGGCTGACAGCTGCACTG^ 
TCTCTCCTATGCCCTAAGTGCACAAGCTGTCCTrCGCCT 

AGGCCCTAGGGACCTGTGGTTCCCATGTCTGTGTCATCCTCATCTCTTATACACCAGCCCTC 
TTCTCCTTTTTTACACACCGCTITTGG 
35 CAATGTTTATCTGCHTITC^ 

AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 



AOLFR143 sequences: 
40 MLGLNGTPFQPATLQLTGIPGIQTGLW 

SMLALNDLGVSFSTLPTVISTFCFNYNHVAFNACLVQMW 

PLRYVTVLTHNWIA^ 

HVNNIYGLLVIIFTYGMDSTFI^ 

MIHRFWKSAPPVVHVMM^ (SEQ ID NO: 

45 263) 



ATGCTGGGTCTCAATGGCACCCCCHTCCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 

GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATCCTCT 

GTAGGTAACCTCAGCATTCTCACTCTGGTGTTTTGGGAGCCT 
50 ACTACTTCCTCTCTATGCTCGCTCTCAATGATCTGGGAGTGTCCn^ 

GTGATTTCTACnrTTCTGCTTCAACTACAACCATGTT 

GTTCTTCATCCACACITrCTCCTTCATGGAGTCAGG 

GCTTTGTGGCTATTTGTTATCCATTACGCTATGTCACTGTGCTCACTC 

GCTATGGGTCTGGGCATCCTTACCAAGAGTTTCACCACTCT 
55 GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACT 

CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCTCTTGGTGATCA 
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TTTTTACCTATGGTATGGACTCAACTIT 

ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCnTTTATGTGCCCATAATTGCTGTCTCCATGATTC^ 
AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTCCAATGTCrACCTGT^ 
5 GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCT 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 



AOLFR144 sequences: 

MGLFNVTHPAFFLLTGPGLESSHSWI^GPLC^MY AVALGGNTVIIXJAVRVEPSLHEPMYYFL 
10 SMI^FSDVAISMATLPTVIJOT^ 
PLJtYATVLTTEVIAAMGLGAAA^ 
NSIYGLFVLVSTFGMDLFFIFI^YVL^ 

TVHRFGKHVPCYIHVLMSNVYLF^ (SEQ ID NO: 265) 

15 ATGGGGTTGTTCAATGTCACTCACCCTGCATTCITCCTCCTGACT 
GAGCTCTCACTCCTGGCTGTCAGGGCCCCTCTGCGTGATGT^ 

AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 
TCCTGTCCATGTTGTCCTTCAGTGATGTC 

CGAACCTTCTGCCTCAATGCCCGCAACATCACTITrGATGCCTGTCT 
20 TATTCACTTCnTCTCCATGATGGAATCAGGTATTCrGCT 

TGGCCATTTGTGACCCCTrGCGCTATGCAACT 

GGGTTTAGGTGCAGCTGCTCGAAGCTTCATCACCCTTTTCCCT 

GGCTGCCTATCTGCAGATCCAATGTTCTITCTCACTCCTACT 

AGGCTTGCCTGTGCTGATATCAGTATCAAC^^ 
25 CTITGGK^ATGGACCTGTTTTTTATCTrCCTCT 

CCACTGCTTCCCGTGAGGAACGCCTCAAAGCTCrCAACACATGTGTGTCACATATCCT 

TGTACTTGCATTTTATGTGCCAATGATTGGGGTCTCCACAGTGCACCGCTTTG 

GTCCCATGCTACATACATGTCCTCATGTCAAATGTGTACCTATITGTGCCTCCTGTGCTC^ 

CCCTCTCATTTATAGCGCCAAGAC^^ 
30 CACATCAAAATATGA (SEQ ID NO: 266) 



AOLFR145 sequences: 

MSVQYSLSPQFMLLSNITQFSPIFYLTSFPGLEGIK^ 
TPMYYLLSLIALTDLGLCVSTLPTTMGffWFNSQSOTGACQIQMFCffl 
35 RFVAICHPLRYSVHTGQQVVRAGLrW 
CTDTTFNNLYGLMVYVFTVMLDLVLL\^ 
FWMMGLSLVHRFGKHAPPAIHLLMANWLFWPMLW 
(SEQ ID NO: 267) 

40 ATGTCAGTCCAATATTCGCTCAGTCCTCAATTCATGCTGCTATCCAACAT^ 
CCCCATATTCTATCTCACCAGCTTTC 
CCTTTTTCTTTATC^ 

ACCAACCCTCGTCTGCACACACCCATGTACTATCTACTATCCTTGCTGGCCCTCACTG 
GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCTTCTGGTTTAACTCCCAGAGT 
45 ATCTACnTTGGAGCGTGTCAAATCCAGATGTTCT^ 

CTCAGTGCTCCTCATGATGTCCTTTGACCGCTTTGTGGCCATCTGCCACCCTCTGAGGT^ 

CGGTCATTATCACTGGCCAGCAAGTGGTCAGAGCAGGCCTAATTGTCATCTTCCGGGGACC 

TGTGGCCACTATCCCTATTGTCCTC^ 

TCTCCCACTCATTTTGCCTGCACCAGGAAGTGATAGA.GCTGGCCTGCACAGA 
50 CAATAATCTGTATGGACTGATGGTGGTAGTTTTCACTGTGATGCTGGACCTGGT 

GCACTGTCCTATGGACTCATCCTGCACACAGTAGCAGGCCTGGCCTCCCAAGAGGAGCAGC 
GCCGTGCCTTTCAGACATGCACCGCTCATCTCTGTGCTGTGCTAGTATTCm 
ATGGGGCTGTCCCTGGTGCACCGTTTTGGGAAGCATGCCCCACCTGCTATTCATOT 
GGCCAATGTCTACCTTTTTG^ 
55 AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGT (SEQ 
ID NO: 268 
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AOLFR146 sequences: 

MSQVTOTTQEGIYFILTDPGFEASHIWISIPVCCLYTISMGOT 
LALTDLGLTLTTLPTVMQLLWFNVRIUSSEACFAQFFFLHGFSFMESSVL 
5 LHYASILTNEVIGRTGLAECCCVL^ 

SWYGFAI^LLHIVDPIXIVISYTIILKN^ 

HRFAKHASPLVHVIMAN1YLLAP (SEQ ID NO: 

269) 

1 0 ATGTCCCAGGTGACTAACACCACACAAGAAGGCAT^ 

GATTTGAGGCCrCCCACATCTGGATCTCCATCCCCGTCTGCTGTCTCTA 

ATGGGCAATACCACCATCCTCACTGTCATTCGCACAGAGCCATCTGTCCACCAGCGCATGT 

ATCTGTTTCTCTCCATGCTGGCCCT 

GTCATGCAGCTTCTCTGGTTC^ 
1 5 TTTCTTCCfTCATGG 

GCTATGTGGCCATCTGCTGTCCCCTCCATTATGCCTCCATCCTCACCAATGAAGTCATTGGT 

AGAACTGGGTTAGCCATCATTTGCTGCTGTGTTCTGGCGG 

CAAGCGACTGCCTTTCTGCCACTCCCACCTTCTCTCT 

TGATCCGCCTGGTCTGTGCTGACATCAGGCTCAACAGCTGGTATGGATTTGCTC^ 
20 GCTCATTATTATCGTGGATCCTCTGCTCATTGTGATCTCCTATACACITATTCT 

TCTTGGGCACAGCCACCTGGGCrGAGCGACrCCGTGCCCTCAATAACTGCCTGTCCCACAT 
TCTAGCTGTCCTGGTCCTCTACATTCCCATGGTTGGTGTATCTATGACTCAT 
AGCATGCCTCTCCACTGGTCCATGTTATCATGGCCAATATCTACCTGCTGGCACCCCCGGT 
GATGAACCCCATCATTTACAGTGTAAAGAACAAGCAGATCCAATGGGGAATGTTAAATTTC 
25 CTTTCCCTCAAAAATATGCATTCAAGATGA (SEQ ID NO: 270) 



AOLFR147 sequences: 

MPSASAMHF^SSYNPGPFILVGffGL^^ 
FFI^MLAMTDLILSTAGVPKALSIFWLGAREriT'PGCLTQMFF 
30 AICSPLRYTTILTPKTIKSAMGISFR^ 

NFWYGFCWBlTVISDmiAVSYAHILCAWGLPSQDACQKALGTCG 
LAHRFGHNTVSRTFHIMFANLYIVIPPALNPM (SEQ ID NO: 

271) 

35 ATGCCATCTGCCTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCC^^ 

TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATC 
ATCTACATTGTAGCTGTTGTGGGAAACTGCATCCITCTCT 
GTCTTCATGAACCCATGTTCTrCTTTCT 
ACAGCTGGTGTGCCTAAAGCACTCAGTATCITITGGCT 

40 CAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTG 

ATGGCCATGGCATTTGATCACTATGTAGCTATCTGTTCTCCCTTGAG 
GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCT 
CTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACA 
CATACTGTGAGCATATAGGTGTTGCCCAGCTCGCCT 

45 GTATGGCTTTTGTGTTCCCATCATGACGGTCATCT 
ACGCACACATCCTCTGTGCTGTC^ 

CGGCACTTGTGGTTCTCATGTCTGTGTCATCCrCATGTTTTATACACCTG 
TCCTCGCCCATCGCTTTGGACACAAT^^ 

TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 
50 GAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 



AOLFR148 sequences: 

MPTVNHSGTSHTVFHLLGIPGLQDQH^ 
MLAGADIVLSTCITPQALAIFW^ 
55 YTmTNALIKKICVWSLRSYGT^ 
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FSimSTVVLDVVLimSYMLILHAWHMPSPDAOT 

HIPPCIHIPLA^aiJ^PMLNPII^ (SEQ ID NO: 273) 

ATGCCTACTGTAAACCACAGTGGCACT^ 
5 GCCTACAGGACCAGCACATGTGGATTTCTATCCC 
CnTGGGAACAGCCTGCTCATCTTCATTATCCTC 
ACCTCTTCCTCTGCATGCTGGCTGGAGCAGACATTGTCCT 
GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGG 
CTTCITCATCCATTCCACCTTCATCTCT 
10 ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCTTACAAATGCTCT 
GAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTACAATTTTCC 
TAAAAAGATTGACTTTCTGCCAGAATAATATTATTCCACACACCT^ 
CCTAGCCAAATATGCATGTAATGACATC 

ATGTCGACGGTGGTCTTAGATGTTGTACTAATTTTTATTTCCTATATGCTGA 
1 5 TGTCTTCCACATGCCXrCTCCAGATC 

TCTGCATCATCATCCTCTTTTATGGGTCT 
CGCCACATTCCACCTTGTATCCACATCCCGTC 

GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGTTT 
TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 

20 

AOLFR149 sequences: 

MSNASLLTAFILMGLPHAPAL^ 
SFIDMWFSTVTWKLLMTLWPSGR^ 
LRYTSMMTGRSCTLIATSTW^ 
25 AIETVIFVTVGIVASGCFVaiVLSWSIVCS 

PGSRKAVDGWAWYTVLTPIXNPVVYTLRNKEVKK^ (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 

30 TGGACGCCCCCCTCTTTGGAGTCTTCCTGGTGGTTTACGTC 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCACCATGTACTACnT 
CCAACCTGTCGTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCTGATGAC 
TTTGGTGTTCCCAAGTGGCAGGGCTATCTCCTTCCACAGCTGCATGGCTCAGCT 
TTCACITCCTAGGGGGCACCGAGTGTTTCCTCTACAGGGTCATC 

35 GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATGACTGGGCGCTCGTGTACTCTTCTG 
GCCACCAGCACTTGGCTCAGTGGCTCTCTGCACTCTGCT 

ATTTGCCCTACTGTGGACCCAACTGGATCCAGCACTATTTGTGTGATGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCATAGAGACT^ 

GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
40 GCGGATCCGCACCTCAGAGGGGAAGCACAGAGCCnTTCAGACCTGTGCCTCCCL^CTGTATC 
GTGGTCCTTTGCTTCTITGGCCCT^ 

TGTGGATGGAGTTGTGGCCGTTTTCTACACTGTGCTGACGCCCCITCTCAACCCT 
ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAAAGACAAAGTAGCAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 

45 

AOLFR150 sequences: 

MELGNVTRVKEFffLGLTQSQDQSLVLFLPLCLVYMTT 
NLAILDICFSSTTAPKVLLJDLLSI^ 

HYVTIMSRGQCTALISASWMGGFVHSIVQISLLLPLPFCGPNVL 
50 LEFLMISNNGLVTTLWFIFLLVSY^ 

PALHCPPHRKGHLCHLHCHLPSAEPFDLHSEEPGNEVSHEKTEEKTRAF (SEQ ID NO: 277) 



ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTATATTTCT^ 
AAGACCAGAGTTTGGTCTTGTTTCTTTTTT^ 
55 AACCTCCrCATCATGGTCACCGTGACCTGTGAGTCTCGCCTTCACACCCCCATGTACTTCCT 
GCTCCGCAATCTAGCCATCCTTGACATCTGCTTCTCCTCCACAACTGCT 
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TGGACCTTCTGTCAAAGAAAAAGACCATATCCTATACAAGCTGCATGACACAGATATTTCT 
CTTCCACCTCCITGGTGGGGCAGACATTTTTTCT 

TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCCT 
CATCTCTGCCTCTTGGATGGGGGGCITrGTCCACTCCATCGTGCA 
5 CTCTCCCTTTCTGTGGACCCAATGTTCTTGACACTTTCT 
AAACTCACTTGCACTGACACTTTTGCT 
. CACTACCCTGTGGTTTATCnTCCTGCTro 
CTCAGGCAGGAGGGGGCAGGAGGAAAGCCATCTCCACTTGCACCTCCCCACATCACT 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCT 
10 AGAAAAGGCCATCTCTGTCACCirCACTGTCATCTCCCCTCTGCT 

CTCTGAGGAACCAGGAAATGAAGTCAGCCATGAGAAGACTGAAGAGAAGACTCGTGCCTT 
CTGA (SEQ ID NO: 278) 



AOLFR151 sequences: 

MFSPNHTIVTEFILLGLTDDPVLEmFGWIAIYLIT^ 
FVDICYSSNVTPNMLHNFI^EQKTISYAGCFTQCLLFIALVrre^ 
SmSBCMWCLVTIPYMYGFLSGFSQSLLTFHI^FCGSLEIN^ 
MFVVAGFNLSSSLFIILI^YLFIFAA]^^ 

KSVEESKITAVTYTFIiSPMLOTL^ (SEQ ID NO: 279) 

ATGTTCTCCCCAAACCACACCATAGTGACAGAATTCATTCTCITGGGACTGACAG 

CAGTGCTAGAGAAGATCCTGTTTGGGGTATC^ 

CAACCTGTGCATGATCCTGCTGATCAGGACCAATTCCC 

TTCCTTGGCCACCTCTCCTTTGTAGACATTTGCTATTOT 

GCACAATTTCCTCTCAGAACAGAAGACCATCTC 

CTCITCATCGCCCTGGTGATCACrGAGTTTTACATCCTTGOT 

TGTAGCCATTTGCAGCCCTTTGCATTACAGTTCCAGGATGTCCAAGAACATCTGTGT 

CTGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTCACT 

TCACTTATCCTTCTGTGGCTCCCITGAAATCAATCATT^ 

TCATGCTGGCCTGCTCTGACACCCGTGTCAAAAAGATGGCAATGTTTGTAGTTGCAGGCTT 
TAATCTCTCAAGCTCTCTCnTCATCATTCTTCTGTCCTA 

CAGGATCCGTTCTGCTGAAGGCAGGCACAAAGCCTTTTCTACGTGTGCTTCCCACCT 

ATAGTCACTTTGTTTTATGGAACCCT 

CTGTAGAGGAGTCCAAAATAACTGCAGTCTTTTATAC^^ 

ATTGATCTATAGCCTACGGAACACAGATGTAATCCTTGCCATGCAACAAATGATTAGGGGA 
AAATCCTTTCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 



AOLFR152 sequences: 
MDQINHTNVKEFFFLELTRSR^^ 
40 KSVIJDrWSSITVPKFLVDLI^^ 

HYVTMMRKEVWALWASWVSGG^ 

FALELFMISNNGLVTLLWFLLLLGSYTVILVMLRSHSGEGRNKAL^ 

YIYCRPFMTLPMDTTISINN™ (SEQ ID 

NO: 281) 

45 

ATGGACCAGATCAACCACACTAATGTGAAGGAG'l'rri^'CrrCCTGGAACTTACACGTTCCC 
GAGAGCTGGAGTTTTTCTTGTTTGTC^ 

AAATGCACTCATTGTGGTCACTATTACCTGTGAGTCCCGCCTACACACTCCTATGTACm 
TCCTGCGGAACAAATCAGTCCTGGACATCGTTTTTTCATCTATCACCGTCCCC 
50 GTGGATCTTTTATCAGACAGGAAAACCATCTCCTA 
TCTTCCACITrGCTGGTGGGGCAGATATTTTT^ 

CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCC 
TTGGTGGTGGCTTCTTGGGTGAGTGGTGGT^ 
TTCCATTCCCCTTCTGTGGCCCCAACACACTGGAT 
55 GTAAAACTGGCCTGCACTGACACCTITGCTTTGGA 

TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCTACACTG 
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AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACTCTTCACITC^ 

CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 
5 CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 



AOLFR153 sequences: 
MSKTSLVTAFILTGLPHAPGLD 

FE)MWFST\QVPKMLMTLVSPSGRAISFHSCV AQLYFFHFLGSTECFLYTVMSYDRYLAISYPL 
1 0 RYTSMMSGSRCALIATSTW^^ 

NEMVIFVDIGLVASGCFLLIVLSWSIVCSILRIHTSEGRHRAFQTCASHC 
PGSRDVVDGWAIFYTVLTPLLNPVVYTLRNKEV^^ (SEQ ID NO: 

283) 



1 5 ATGTCCAAGACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTrCCCCATGCCCCAGGGC 
TGGACGCCCCACTCTTTGGAATCnTCCT 
CCTCATCCTGCTGGTGATCAGGGTGGATT^ 

CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCT 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCT 
20 TCCACTTCCTGGGGAGCACCGAGTGTTTCCrCTACACAGTCATGTCCT 

GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACTTGGCTCAGTGGCTCT^ 

TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCT 
AACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCrTTGTGGACATTGGGCTAGT 
25 GGCCTCGGGCTGCTTTCrCCTGATAGTGCTGTCTTATGTGTCCA 

GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCrGTGCCTCCCACTGCATC 
GGTCCTTTGCTTTTTTGTNNCCT^ 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCrGACACCCOT 

ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
30 TCTCAGGGAGAATAA (SEQ ID NO: 284) 



AOLFR156 sequences: 

MCWAMPSPFTGSSTRNMESRNQSTVTEFOT 
DTHLGNPMYNnSIFSFLEIWYTTATPKMLSNU 
35 MAIDRYVAICOTLRYQMIMTPRL^ 
VI^IACTOTSMILmDVIHAVTIiriT 
SVSLMYLRFSNTYPPVLDTAIALMFTVIAPFFNP 
(SEQ ID NO: 285) 

40 ATGTGCTGGGCTATGCCCTCTCCATTTACAGGTAGCTCTACTAGAAATAT 
ACCAATCAACAGTGACTGAATTTATCTTCACTGGATTCC 
CCTGTACTTCTITCCnTrACTTT^ 
CTCTGCTGTAAGGCTGGACACCCATCTC 

CCTTTCTGGAGATCTGGTACACCACAGCCACCATTCCCAAGATGCTCTCCAACCT 
45 TGAAAAGAAGGCCATCTCAATGACTGGCTGCATCTrGCAGATGTATTTCTTC 

GAAAACTCAGAGGGGATCHTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 

ACCCTCTrCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCACCTCTCT 

TGCCTCTTCGGTTTCCTrATCCTGCTTCCCGAGATTGTGATGATTTCCACACT 

TGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCT 
50 ACAGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCT 

TCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACT 

GAAGGGAGGCAAAAGGCIHITrCTACCTGTGCAGGCCACCT 

TTGGCAGTGTATCACTCATGTACTC^ 

AGCCATTGCACTGATGTTTACTGTACTO 
55 GAAACAAGGACATGAACAATGCAATTAAAAAACTGTTCT 

AGCCTGGAGGTTAA (SEQ ID NO: 286) 
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AOLFR157 sequences: 

MAMDNVTAWQFIJLIGISNYPQWRDTFFIX 
SFLDLCYGTASMPQALVHCFSTHPYI^YPR^^ 
5 LRYSVVMNGPVCVCLVATSWGTSLVLTAML^ 
NEEVTILITSIFTLLLPFGFVLLSYIRIA]^ 

QSKSSPDQDKJ^ISWYGALTPMLNPLIYSLRKKDVKR^^ (SEQ ID NO: 287) 

ATGGCCATGGACAATGTCACAGCAGTGTTTCAQ 
1 0 TCAATGGAGAGACACGTTTTTCACATTAGTGCTGATAATTTACCT^ 
AATGGATTTATGATCTITCTTATTCACnTrGA 
CCTTAGTAACCTGTCTTTCTTAGACCT 
TGCATTGTTTCTCTACCCATCCCTACCTCrCTTATCCCC 
TCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCT 
1 5 TTGCTATCAGCAATCCCCTGCGTTATTCAGTG 
GGTTGCTACCTCATGGGGGACATCACnTGTG 
CTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAGA 
GCTGACCTGTTCTGATACCAGCCTCAATGAATTTATGATCCTCATCACCAGTA^ 
TGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTACATAC 
20 ATTCGCTCACTCCAGGGCAGGCTCAAGGCCTTTACCACATGTGGCTCTCA 

TGACAATCTTCTATGGGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCC 
TGACCAGGACAAGTTTATCTCAGTGTTTTATGGAGCITrGACACCCA 
ATATATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGG 
ACATGA (SEQ ID NO: 288) 

25 

AOLFR158 sequences: 
MKAGNFSDTPEFFLLGI^GDPELQPILFM^ 
LSLVDIOTSTTMPKMLVMQAQAQSINYTGCLTQICFVL 
LRYNVIMNPKLCGLLLLLS^ 
30 NILVYLVTSLLGVVPLSGIIFSYTiaVSSVMKff 

GATHSSRKGAIASVMYTVYTPMLNPLIYSLRNK^ (SEQ ID NO: 289) 



ATGAAAGCAGGAAACTTCTCAGACACTCC^ 
CGGAGCTGCAGCCCATCCTCTTCATGCTGTTCCTGTCCATGTA^ 
35 GAACCTGCTCATCATCCTGGCCGTCAACTCT 

TCCTCTCTATCCTGTCCTrGGTCGACATCTGTTTCA 

GTGAACATCCAGGCACAGK3CTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCTGCT 
TTGTCCTGGTTTTTGTTGGATTC 

TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCT 
40 CTGCrTCrGCTGTCCrTCATCGTTAGTGTCCTGGATGCTCT 

ACAGCTGAC<m , CTGCATAGACCTGGAAATTCCCCACITm 

TCAAGCTCGCCTGTTCTGATGTCCrCATCAATAACATCCTGGTGTATTTGG 

GTTAGGTGTTGTTCCTCTCTCTGGGATCATTTTCTCTTACAC 

TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCnTrTTCCATCTGCGGGTC 
45 CGTTGTTTCCTTGTTTTATGGAACAGGGTTTGGGGTGTACOT 

CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 

ACTCATTTACAGCCTGAGAAACAAGGACATGTTC 

GATACCATCTTTCCATTGA (SEQ ID NO: 290) 

50 AOLFR159 sequences: 

MGPRNQTAVSEFLLMKVTEDPELKLP^^ 
LSFTDICLTTTTVPKILVM^ 

RYTVLMNVHFWGLLILIJSMFMSTMDALVQSLMVLQL^ 
INNE.IYFASSWGAIPL^GnFSYSQIVTSVLRM^ 
55 SAVAESSmAVASVMYTVVPQMMNPFIYSLRNKEMKK^ (SEQ ID NO: 291) 
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ATGGGACCCAGAAACCAAACAGCT 

CCAGAACTGAAGTTAATCCCITrCAGCCTGTTCCTGTCCATC 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCT 
CTTCTCTTTAATCTCTCCTTTA 
5 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACACAGGCTGCCTCACCCAGATCTGT 
CITGTCTrGGTTTTTGCrGGCITG^ 
TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCTC 

CTGATTCTTCrcrCCATGTTCATGAGCACTATGGATGCCCTGGTTCAGAGTCT 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCTTTGTTCTTCT 
1 0 ATCAAGCTCGCCTGTTCTGACACCCTCATCAAC 
ATTTGGTGCAATTCCTCTCTCTGGAATAATTTT 

TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCTCT 
TGTTTirTCCITGTTCTATGGGACAGCTTT^ 

CTTCCCGAATTACTGCTGTGGCITCAGTGATGTACACTGTGGTCCCT 
1 5 CTTCATCTACAGCCTGAGAAATAAGGAGATGA^ 
GCTGTTTCCTTTTTAG (SEQ ID NO: 292) 



AOLFR160 sequences: 

MPMQLLLTDFIIFSIRFIINSMEARNQTAISKFLLLGLffiDPELQPVLFS 
20 AVISDSHLHTPMYFFLSNLSFLDICLSTTTIPKMLVM 
LIJ\AMAYDRYVAIC^LRYTVIMNPRLCGIX 
CELAQVIQLTCSDTLINNILIYFAAOT 

SIVLLFYGAGLGVYISSVVTDSPRKTAVASVMYSVFPQMVW 
SLLWCAICFGFRFLE (SEQ ID NO: 293) 

25 

ATGCCGATGCAGCTGCTGCTTACAGATTTTATTATCTT^ 
CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTC 
CCGGAACTGCAGCCCGTCCTTTTCA^ 
GAACCTGCTCATCCTCTTGGCTGTCATCT 
30 TCCTCTCCAATCTCTCCTTTTTGGACATTTGTTTAAGC^ 
GTGAACATCCAAGCTCAGAATCGGAGCATCACGTACT 
TTGTCTTGTTTTTTGCTGG 

GTGGCCATTTGTCACCCCCTTAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCTTCTCTCTCTGTTGACTAGTC 
35 AGGCTGTCCTTCTGCACAGACCTGGAAATCCCGCTCTTCT 
TCCAACTCACCTGTTCAGACACCCT^ 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGT 

GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCT 
ATTGTTCTCTTGTTCTATGGGGCAGGTTTGGGGGTGTACATTAGTTCT 
40 ACCTAGGAAGACTGCAGTGGCTTCAGTGATGTATTCTGTGTTCCCTCAAA 
TTTATCTATAGTCTGAGGAATAAGGACATGA 

ATACCTTCTCTTCTGTGGTGTGCCATTTGCTTTGGATO (SEQ ID 

NO: 294) 



45 AOLFR161 sequences: 

MEPRNQTSASQFDJLGI^EKPEQETLIJSLFFCMYLVMWGN^ 

SLVDFCLATNTIPKMLVSLQTGSKMSY 

YAKIMSHUXRIXVGALW^ 

IFILWAGMV1ATPFVCIIJVSYARLLVAIMKWSA 
50 SSVLTTVKEKASAVMYTAVTPML^ (SEQ ID NO: 295) 



ATGGAACCAAGAAACCAAACCAGTGCATCTCAATTCATCCTCCTGGGACTCTCAGAAAAGC 
CAGAGCAGGAGACGCTrcrCTTTTCCCTGTTCITCTGCATGTACCT 

GAACCTGCTCATCATCCTGGCCATCAGCATAGACTCCCACCTCCACACCCCCATGTACTTCT 
55 TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCCACCAACACCATCCCT 

GGTGAGCCrrCAAACCGGGAGCAAGGCCATCTCTTATCCCTGCTGCCTGATCCAGATGTAC 
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TTCHTCCATITCnTTG 

cgtggccatctgo:acccattgcactacgccaag 

ctggtcggcgccctctgggcgtttrcct 

ccgtctcgttttctgcggcagccatgaggtgcctcactaot 

5 tccgactitcgtgcacggacacct^ 

ggtgatagccacgcccmgtctgcatcctggcctcctatgcrcgcatc 
tgaaggtcccctctgcaggcggcaggaagaaagccttctccacctgcagct 
tgtggttgctctcitctatgggaccaccattggcgtctatctgtgtccct^ 
ccactgtgaaggagaaagcttctgcggtgatgtacacagcagtcacccccatgctgaatcc 

1 0 citcatctacagcttgaggaacagagacct 
aaagatcacctcatcttcctga (seq id no: 296) 



AOLFR162 sequences: 
MMRLMKEVRGRNQTEVT^ 
1 5 TPMWFI^SLSFVDASYSSSVTP^^ 
YDRYAAIWWLLYPVLVSGRICFLLI^^ 
IJO.SCSDTHFNGIVIMAFSSFIVISCVMIVUSYLCT 

FGTILIMYLIU>TSSYSMEQDKWSVFYT^ (SEQ ID 

NO: 297) 

20 

ATGATGAGACTTATGAAAGAGGTTCGAGGCAGAAATC 
CTCTTAGGACTTTCCGACAATCCAGATCTACAAGGAGTCCTCITr 
CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTGATTAAGATTGATCT 
CTCCACACCCCCATGTATTTCm 
25 TCCGTCACTCCCAAGATGCTGGTGAACCT^^ 

GATGTGCTGCCCAGTTCTACTTCirrGGCTCCTTCCT 

ATGATGGCATATGACCGCTATGCAGCCATTTGGAACCCCCTGCTCTACCCAGTT 
CTGGGAGAATTTGCTTTTTGCTA^ 
CATACATACAGGGATGACITITAGGTTC^ 
30 ACTGTGACACCCCGCCACTGCTCAAACTCTCTTGCTCTGATACCCA 

ATCATGGCATTCTCAAGTTTTATTGTCATCAGCTGTGTTATGATTGTCCT 

GTGTATCTTCATTGCCGTCTTGAAGATGCCT 

ACCTGTGCCTCHTACCTCATGGCTGTCACCATATO 

GCGCCCTACATCTAGCTACTCAATGGAGCAAGACAAGGTTGTCTCTGTCTrTTATACAG 
35 ATAATCCCTGTGCTAAATCCCCTCAT^ 

TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 
MQRSNHTVTEFILLGFTTO^ 
40 I^FLDLWYSSVYTPOLVTaS 

LYAQAMSIKLCALLVAVSYCGGFINSSnTKK^ 
IMNTYFLLASNVICPAVLILASYLITITSVI^ 

SYSFDMDKWSTFYTVVFPMLNLMIYSL^ (SEQ ID NO: 299) 

45 ATGCAGAGGAGCAATCATACAGTGACTGAGTTTATACTGCTGGGCTrCACCACAGACCCA 
GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACTGTGG 
ATAGCACCCTCATCGTGTTGATCTGTAATGACT^ 

ACTGGAAATCTGTCGTTTCTGGATCTCTGGTATTCTTCTGTCTACACCCC 
GACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCT 
50 CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCT 

GGCCATCTCCAAGCCCCrGCTTTATGCCCAGGCCATGTCCATAAAGCTGTGTGC 

GTAGCAGTCTCATATTGTGGTGGCTTTATTAACTCTTCAATCATCAC 

CTTTAACTTCTGCCGTGAAAACATCATC 

AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGATGTACTTCCTGCT 
55 TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTC^ 

GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCTTCTCCACATGCT 
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GTCACITTATACTATGGCTCCATTCrCTACATCTACGCTCTCCCCAGATCT 
TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATGTTGAATCT 
ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCTCTGAAAAAACTT (SEQ 
ID NO: 300) 

5 

AOLFR164 sequences: 

MFLTERNTTSEATFIXLGFSDYLELQPLFFWLAVY 
HESFVDFCTSSIIAPMMLVmVVEDRm^ 
LLYTVAISQKLCAMLVVV^^ 
1 0 SQIXLFTVATFNEISTLLIILT^ 

NSKNSRHTVKVASVFYTVVIPLL^ 
(SEQ ID NO: 301) 

ATGTTTCTGACAGAGAGAAATACGACATCTGAGGCCACATTCACrCT 
1 5 ATTACCTGGAACTGCAAATTCCCCTCTrCTTTGTATTT 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 

ATTTTTTCCTCAACCACCTCTCCTCT 

TGCTGGTGAACCTGGTTGTAGAAGATAGAACCATT^ 

CTTTTTCITITGCACCrm 
20 ACmGTGGCCATTTGCAATC^ 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCTCTG 

CTTTAAAGTTATCTITTCATGGTTTCAACACAATCAAT 

CTGATATCACTCTCTTACCCTGACTCTTATCTCAGCCAGTTGCCT 

TTTTAATGAGATAAGCACACTACTCATCATTCTGACATCT^ 
25 CCTTGAAGATGCCTTCAGCCAGTGGGCACCGCAAAGTCTTCTCCACCTGTC 

GACTGCCATCACGATCTTCCATGGCACC^ 

ACTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCTTG 
TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 
ACAAAATATTTTCATATTAAACATAGGCATTGGTATC 
30 A (SEQ ID NO: 302) 



AOLFR165 sequences: 
MAVGRNNTWTKFILLGIJSDHPQ 

SNLSFLDICYVSSTAPKMLSDirrEQKTISFVGCATQyFWCG 
35 PLLYTVLISHTLCIJCMWGA 

TSEWTFrVSWVGIVSVLVVLISYGYrVAAVVKISSATG^ 
YMRPSSSYSLNRDKWSIFYALVIPVVNPIIYSFRNKE 
(SEQ ID NO: 303) 

40 ATGGCTGTAGGAAGGAACAACACAATTGTGACAAAATTCATT 
ATCCTCAAATGAAGATTTTCCTTTTCATGTTATTTCTGGGG 
TGGAACTTAAGCCTCATTGCCCTCATTAAGATGGACTCTCACCTGCACATGC 
TCITCCTCAGTAACCTGTCOT 

CTGTCTGACATCATCACAGAGCAGAAAACCATTTCCTTTGTTGGCTG 
45 TTGTCTTCTGTGGGATGGGGCTGACTGAATGCTTTCTCCTGGCAGCT 
GTATGCTGCAATCTGCAACCCCTTGCTTT^ 
AGATGGTGGTTGGCGCCTATGTGGGTGGATTCCTTAGTT 
CTATCAGCATGATTTCT^^ 

TCCTGGCTCTGTCCTGCTCTGATACCTTCACCAGCGAGGTGGTGACCrT 
50 GTCGTTGGAATAGTGTCTGTGCTAGTGGTCCTCATCTCTTATGGTTACAT^^ 

TGTGAAGATCAGCTCAGCTACAGGTAGGACAAAGGCCTTCAGCA(m , GTGCCT 
ACTGCTGTGACCCTCTTCTATGGT^ 

CTCCCTAAACAGGGACAAGGTGGTGTCCATATTCTATGCCTTGGTGATCCCCGTGGTGAAT 
CCCATCATCTACAGTTTTAGGAATAAGGAGATTAAAAATGCCATGAGGAAAGCCATGGAA 
55 AGGGACCCCGGGATTTCTCACGGTGGACCATTCAlllllATGACCnTGGGCTAA (SEQ ID 
NO: 304) 
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AOLFR166 sequences: 

MEMENCTRVKEFIFLGLTQNR^ 
NLSIADICFSSriVPKVLVDLI^ERKTISFNHCFrQMF 
5 HYATMSRDHCIGLTVAAWLGGFVHSIVQISLLLPLPFCGPNVIJ)TFY 
EIXMISNNGLLTTLWF^^ 

FTALPMDKAISVTFTVISPLLNPLIYTL^ (SEQ ID NO: 305) 

ATGGAGATGGAAAACTGC^CCAGGGTAAAAGAATTTATTl^ 
1 0 GGGAAGTGAGCTTAGTCTTATTTCITITCCTA 

AACCrCCTCATCATGGTCACTGTTACCTGTGAATCTCGCCTT 

GCTCCATAATTTATCTATTGCCGATATCT 

TGGACCTTCTGTCTGAAAGAAAGACCA^ 

TTCCACCITATTGGAGGGGTGGATGTATTTTCTCTTTC 
1 5 TGGCCATCTCCAAGCCCCTGCACTATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 

CACAGTGGCTGCCTGGTTGGGGGGCTTTC^ 

CCACTCCCTTTCTGCGGACCCAATGTTCTTGACACTTTCTACT 

CAAACTGGCCCATACAGACATTTTCATACTTGAACTACTAATGATTTC 

CTCACCACACTGTGGTTTTTCCT^ 
20 GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 

GGTGACCCTGCATTTCGTGCCCTGCATCTATC^ 

TGGATAAGGCCATCTCTGTCACCTTCACTGTCATCTCCCCTCTGCTCAACCCCTTGA 
ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 

25 

AOLFR1 67 sequences: 

MSriXAWNSSSVTMFILLGFrDHPELQALLFVT^ 
I^NLSFroiCTSSAVAPNMLTDFFW^ 
SSPLLYPTMTQGLCniM^ 
30 FI^QVVNFLWVWGGTSFLQLLK^^ 

FVYLRPSSSYLLGRDKWSVFYSLVTPMLNPLIYSLRNK^ (SEQ ID 

NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCTCATCAGTGACCATGTTCATCCTCCTGGGATTCA 
35 CAGACCATCCAGAACTCCAGGCCCTCCTCTTTGTGACCTTCCTGGGCATCTATCTTACCACC 

CTGGCCTGGAACCrGGCCCTCATTTTT 

TGTACHTCITCCTAAGCAACTTATCTTTCATTGACATCT 

AATATGCrCACTGACTTCnTCTGGGAGCAGAAGACCA 

AGTTTTTTTTCTTTGTCGGCATGGGTCTGTCTGAGTGCCTCCT 
40 GACCGATATGCAGCX^ATCTCCAGCCCCCTTCTCTACCCCACTATCATGACCCAGGGCCTCT 

GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTGAGCTCCCTGATCCAGGCCAG 

CTCCATATTTAGGCTTCACTTTC^ 

CACCAGTCCTGGCTCTGTCTTGCTCTGACACCTTC 

GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCrATGGTT 
45 CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 
CGCATCTGATGGTGGTGACTCTGCTGTTTGGGACAGCCCITTTCGTGTACTrGCGACCCAG 
CTCCAGCTACTTGCTAGGCAGGGACAAGGTGGTGTCT^ 
ATGCTGAACCCTCTCATTTACAGTTTC^^ 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 

50 

AOLFR168 sequences: 
MEKINNVTEFIFWGI^QSPEffiKVCF^ 
DICYSSVTAPKMIVDLLAKDKTISYVGCMLQL^ 
TIMMtETCNKJMLLGTW^ 
55 WVTANSGTIALGSFVnXISYSHLVSLRKQSAEG 
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TTFSEDKMVAVFYTIITPMLW (SEQ ID NO: 

309) 



ATGGAAAAA&TAAACAACGT 
5 TTGAGAAAGTTTGTTTTGTGGTGTTTTCnTrCTT 
CTCATCATGCTXJACAGT^ 
CTTCTTGTCTTTTGTGGACATTTGTTACTCTT 

TGTTAGCAAAGGACAAAACCATCTCCTlATGTGGGGTGCATGTTGCAACTGCTr^ 

ATTTCTTTGGTTGCACTGAGATCITCATCCTTACT^ 
1 0 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 

TAGGGACGTGGGTAGGTGGGTTCnTACACTCCATTATCCAAGTGGCTCTG 

ACCCXTTTGTGGACCCAATGAGATAGATCACT^ 

CTTGCCTGCACAGAAACATACATTGTTGGTC 

CTCTGGGGAGTTTTGTTATCTrGCrAATCTCCT 
1 5 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGC 

TTATCTTTTTCGGCCCCTGTACITrTATGTACATGCGCCCT 

AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCT 

GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACT^ 

GGCTAAAGGGAAATAG (SEQ ID NO: 3 10) 

20 

AOLFR1 69 sequences: 

MMDNHSSATEFHLLGFPGSQGLHHILFAIFFFFYLVTLM 
STLEILVTTITVTMMLWGLLITLGCRQYLSLHVSLNFSC 
NEMNSSTCIWVVIVSWWGFLSEIWPIYATFQFTF^ 
25 IJFLMAWILIGSLIPTrVSYTYnST 

GVEYNKIVSLLVSVLTPFLNPFIFrLRNDKVKEALRD (SEQ ID NO: 311) 



ATGATGGACAACCACTCTAGTGCCACTGAATTCCACCTTCTAGGCTTCCCTGGGTCC 
GACTACACCACATTCITTTTGCT^ 
30 ACGGTCATCATTGTGATTGTCTGTG^ 
CAGCCACCTCTCTACCCTGGAGATC 

GGATTGCTCTTCCTGGGATGCAGACAGTATCTTTCTCTACATG^^ 
TGGGACCATGGAGTTTGCATTACTTGGAGTGATGGCT 

AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGGGTGGTAATAGTGT 
35 CATGGGTGTTTGGATTTCTTTCTGAA^ 

CGCAAATCAAATTCATTAGACCATTTTTACTGTGACCGAGGGCAATTGCTCA 

GCGATAACACTCTTCTCACAGAGTTTATCCTTTTOT 

TCTTTGATCCCTACGATTGTCTCCTACACCTACATTATCrCCACCATCCT 

AGCCTCTGGCCGGAGGAAAGCCTT^ 
40 GCTATGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACACAGG 

TAAGATAGTTTCCCTGTTGGTTTCTGTGTTAACCCCCTTCCTGA^ 

TCGGAATGACAAAGTCAAAGAGGCCCTCCGAGATGGGATGAAACGCTGCTGTCAACTCCT 
GAAAGATTAG (SEQ ID NO: 312) 

45 AOLFR170 sequences: 

MSFTSLttSLCTSLTLPFLFCYLSLXPFI^^^ 
ASPSWCFSCMQGPILWIMANLSQPSEFVLLG^^ 
ADTHLHTPMYFFLGNFSLLEILVTMTAWRMI^ 
TDMALDRFVAICHPLRYGTLMSRAMCVQL^ 
50 FFCDNEPLLQI^CSDTRLLEFWDFLMALTFVI^SFLVTLISYGYIV^^ 
SHLTLWIGYSSTIFLYVRPGKAHSVQVRK^ 
RLKGLCKAQ (SEQ ID NO: 313) 



ATGTCTTTCACIT 
55 TATCTTTCTITrATTGCCGTTTCTTTCT 

CTCTCTCTATTCTCTGTCTCTGTCCCTGTTTCITCT 
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TATCTCTCTGTTTCTGCCT 

TGGATCATGGCAAATCTGAGCCAGCCCT^^ 

TGAGCTGCAGGCCCirCTGTATGGCCCCTTC 

ACACCATCATCATAGTTATGGTCATAGCTGACACCCACCTACATACACCCATGTACTTOT 
5 CTGGGCAATTTTTCCCTGCTGGAGATCTTGGTAACCATGACTGCAGTO 
CAGACCTGTTGGTCCCCCACAAAGTCAT^^ 
CACTITrCCCTGGGGTCCACCTCCTrCCTCATCCT 

GGCCATCTGCCACCCACTGCGCTATGGCACTCTGATGAGCCGGGCTATGTGTGTCCA 

GCTGGGGCTGCCTGGGCAGCTCCmCCTAGCCATGGTACCCACTG 
1 0 ATCTTGATTACTGCCATGGCGACGTC ATCAACCACTTCTTCTGTG ACAATGAACCTCTCCTG 

CAGTTGTCATGCTCTGACACTCCKXTGTTC 

TGTCCTCAGCTCCTrCCrGGTGACCCrCATCTCCTATGGCT 

GGATCCCCTCTGCCAGCAGCTGCCAGAAGGCTTC 

GGTCTTCATCGGCTACAGTAGTAC^ 
1 5 GTGCAAGTCAGGAAGGTCGTGGCCTTGGTC^ 

TTATCCITACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCAGAGG 

GAAAGGCCTTTGCAAGGCACAATGA (SEQ ID NO: 314) 



AOLFR171 sequences: 

20 MVGNLLIWVTTIGSPSLGSLMYFFLAYLSLMDA 

EHLLGGAEVFLLVVMAYDRYVAISKPLHYLNIMNRLV 
ICGPNVTOHSVCDMYPLLELLCLDTW^ 
HKALPTCISHIIWALWWCIFMYVRPVSl^ 
KNLWCEKLSIVRKRVSPT^^ (SEQ ID NO: 315) 

25 

ATGGTGGGAAACCTCCTCATTTGGGTGACTAC^^ 
TGTACTTCITCCTrGCCTA 

AAATTGATGATAGACTTACTCTGTGATAAAATCGCTATTTCCITGTC 

AGCTCTTCATAGAACACTTACTTGGT^ 
30 TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGGTT 

TGCATCCTTCTGTTGGTGGTGGCCATGATTGGAGGTTTTGTGCACTCTGTGGT^ 

CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACT 

ACCCATTGTTGGAACTGTTGTGCCITGACACCTACT^ 

TGGTGGAATAATTTGTATGGTCATCTTTACCTTTCTGCTAATCT 
35 ACTTCCTTAAAACTTACAGTCAGGAAGAGAGGCATAA 

CATCATTGTGGTTGCCCTCGTTTTTGTTCCCTGTATTTT^ 

ACTTTCCCnTrGATAAATTAATGACTGTGTTTTATTC 

TTAATATACTCGTTGAGACAATCAGAGATGAAAAATGCTATGAAAAATCTCTGGTGTGAA 
AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACT^ 
40 AGGCAACAAATAGGCGGTAA (SEQ ID NO: 3 16) 



AOLFR172 sequences: 

MAETLQLNSTFLHPNFFILTGFPGLGSAQT 
FLLLAHAATDLGLATC 
45 AAAIGRPLHYPVLVTKACVGYAALALAIX 

VELWGNTQATNLYGIALSLAISGMDILGITGSYGLIAHA^ 
AFYPGLFSYIAHRFGHHTVPOVHILLSNIYLLLPPALOT 
(SEQ ID NO: 317) 



50 ATGGCAGAAACTCTACAACTCAATTCCACCTTCCTACACCCAA^ 
GCTTTCCAGGGCTAGGAAGTGCCCAGACTTGGCTGACACTG 

GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGCTTAGCCA 
ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTTGGGCCCCGATCTGTGCCATATGCTGTGT 
55 GCCTGGTCCAGATGTTCTITGTACATGCACTGACTGCCATGGAATCAG 

CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
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AAAGCCTGTGTGGGTTATGCAGCCOT 
CTTTCCCACTGCTGGTGGCAAAGTTTC 

TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTrATA 
TGGTCTGGCACTTTCACTGGCCATCTCAGGTATGGATATTCT 
5 GGACTCATTGCCCATGCTCT^ 

GTACATGTAGTTCrCACATCTGTGTCATTCTGGCCTTCTACATACCT 

CTCGCACACCGCTTTGGTCATCACACTGTC 

CTAC1TGCTGCTGCCACCTGCCCTCAACCCCCTCA 

AGAGACCGACTCCTGGAAACCTrCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO: 318) 

10 

AOLFR173 sequences: 
MSHTNVTIFHPAVFVI^^ 
MLAVMDILLSTITVPKAI^^ 
APLRYTTVLTWPWGRIAIAVITRSFCnFPVIF^ 
1 5 NIWYGFSVPIVMV]IJ3VILIAVSYSLILI^ 

THHFGRNIPQHVHILIANLWAWPMLNPIW 
(SEQ ID NO: 319) 

ATGAGTCACACCAATGTTACCATCITCCATCCT 
20 GTTGGAGGCTTATCACATTTGGCTGTC 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 

TTTCTTCCTCTCAATGCTGGCCGTCATGGACATCCTGCTGTCTACCACCA 

CCCTAGCCATCTTTTGGCOT^ 

TTCTTTGTCCATATGATGTTTGTGGGGGAGTCAGCrATCCTGTT^ 
25 CTTTGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATG 

AGGATTGCTCTGGCCGTCATCACCCGAAGCT^ 

GAAGCGGCTGCCCITCTGCCTAACCAACATTGTTCCTCACTCCT 

GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTAACATTTGGTATGGOT 

TGTCATGGTCATCTTGGATGTTATCCTCATCGCTGTGTCTTACTCACTGATCCTCCGAGCAG 
30 TGTTTCGTTTGCCCrCCCAGGATGCTCGGCACAAGGCCCrCAGCACTTGT^ 

CTGTGTCATCCTTATGTTTTATGTTCCATCCTTCTT^ 

TAATATTCCTCAACATGTC^ 

TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 
(nTTGACATCAAGACTTGGTGCTGTACCTCCCCTCTGGGCrCATGA (SEQ ID NO: 320) 

35 

AOLFR175 sequences: 

MHPI^QNDLNINLIPHLCLHRHSVIAGA^ 
UTVVYLLTLMGNGSnCAV^ 
SGCFLQFYFFFSLGSTECFFLAVMAFDRYIAIC^^ 
40 VMSQMSFCGSRIH)HFLCDPAPLLTLTCK^ 

RVPSAAGRRKAFSTCGSHLAWSLFYGSVLVM^ 
YSIJU^IKDMRKALKKFWGT (SEQ ID NO: 321) 

ATGCATTTTCTTTCCCAAAATGATTTAAATATAAATCTGATTCCCCATCT 
45 TCATTCAGTAATTGCTGGTGCTTTTACAATTCACAGGCACATG^ 

AGCAACTCCAGCACCTTCACTGGCTTCATCCTCCTGGGCTTCCCTTGCCCC 
AGATCCTCCTCnTrGTGCrCITCACTGTTGTTTACCT 

ATCATCTGTGCTGTGCACTGGGATCAGAGACTCCACGCCCCCATGTACATCCTGCTCGCCA 

ACTTCTCCTTCITGGAGATATGTTATGTCACCTCXACAGTCCCCAGCATGCT 
50 CrCTCTGACACCAAGATCATCTCGTTCrCTGGCTGCTTCCT 

TTGGGCTCTACAGAATGCTTTTTCCTGGCAGTTATGGCATT^ 

TCGGCCTCTACGCTATCCAACCATTATGACCAGAC 

GCTGGGTACTTGGTTTCATCTGGTTCrTGATTCCTA 

TGTGGATCTAGGATTATTGACCACTTCCTATGTGACCCAGCTCCTCTTCT 
5 5 CAAAAAAGGCCCTGTGATAGAGCTTGTCTITrCTGTCTTAAGT 

TCTTTCTCTTCATTGTGGGGTCCT^ 
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GCAGCTGGGAGAAGAAAGGCITTCTCCACCTGT 

TCTACGGCTCAGTACTGGTCATGT^^ 

AGAAGACTGTGACTCTGTTTTATTCTGTTGTTACCCCACT 

CITAGGAACAAAGATATGAGAAAAGCTCTGAAGAAATTT^ (SEQ ID NO: 

5 322) 



AOLFR176 sequences: 

MFFIfflSLVTSWLTALGPQNRTMHFVTEFV^ 
AVKXDRRLHTPMYILLGNFAFLEIWYISSTWNM^ 
10 I^VMAYDRYIAICRPLHYPSIMTGKFCIILVCV CWV GGFLCYPVPIVLISQLPFCGPNIIDHLVCD 
PGPLFAIACISAPSTELICYTFNSMIFGPFLSILGSYTLVIR^ 
VSLFYGTLMVMYVSPTSGNPAGMQKIITLVYTAMTPFLOT 
QN (SEQ ID NO: 323) 

1 5 ATGTTCTTTATTATTCATTCITrGGTTACrTCT 
(^GAACAATGCATTTTGTGACTGAGm 
CAGAGCTGCnTCTTCTCATTCATCCTGGTTCTCTATCTCCT 

TATTGTCTGTGCAGTGAAATTGGACAGGCGGCTCCACACACCCATGTACATCCTTCTGGGA 
AACTTTGCCTTTCTAGAGATCT 
20 CCTCTCTGAGATTAAAACCATCTCCrTCrCTGGTTGCTTCCT 
ACTGGGTACAACAGAGTGTTTCT 
TGTCGTCCATTACACTACCCCT^ 
ATGCTGGGTAGGCGGATTTCTCTGC^^ 

TCTGTGGGCCCAACATCATTGACCACTTGGTGTGTGACCCAGGCCCATTGTTTGCACTGGC 
25 CTGCATCTCTGCTCCTTC^ 

GGCCCTTCCTCTCCATCTTGGGATCT^ 
TCTGGTGCTGGTCGAACTAAAGCTTTCTCCACATGTGG 

TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAAT^^ 
30 AGTCTTCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCTGGGGTTAACAGTTAGC 
CAAAACTGA (SEQ ID NO: 324) 



AOLFR177 sequences: 

MSFFFVDLRPMNRSATHIVTEFILLGFPGCWKIQn^LFSLFLVrY^ 
3 5 TPMYFLLGNFAFLEIWYVSS 

RYLAICHPLQYPAIMTVRFCGKLVS 

SCAPAPITECIFYTQSSLVLFFrSMYILRSYILLLTAWQWSAAGRRKAFSTCG 
TVMVMWSFTYGIPTLLQKILTLVySVTTPLFNPLIYT^ , 
(SEQ ID NO: 325) 

40 

ATGTCTTTCTrcrrTTC 

AGTTTATTCTCCTGGGATTCCCTGGTTGCTGGAAGATTCAGATTTTCCT 
TTGGTGATTTATGTCTTGACCTTGCTGGGAAATGGAGCCATCATCTATGCAGTC 
ACCCACTACTACACACCCCCATGTACTTTCTGCTGGGAAATTTTGC^ 
45 TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCT 
ATTTTCTGGGTGCnTCCTCCAGTTCT 

TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCrGC 
CATCATGACTGTAAGGTTCTGTGGTAAGCTGGTG 
GATACCCAATTCCCATTTTCTACATCTCCCAACT 
50 CACTTCCTGTGTGACATGGACCCATTGATGGCTCTATCCTGTGCCCCAGCTCCCATAACTG 
AATGTATTTTCTATACTCAGAGCTCCCTTC 
TCCTATATCCTGTTACTAACAGCTGTTTTTCAGGTCCCTTCT 
CCTTCTCTACCTGTGGTTCTCAT^ 

ATGTATGTAAGTCCTACATATGGGATCCCAACHTrATTGCAGAAGATCCTCACACT 
55 ATTCAGTAACGACTCCTCTTTTTAATCCrCTGATCTATACT 
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CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ID NO: 
326) 



AOLFR178 sequences: 
5 MVGANHSWSEFVFLGLTNSWEIRIXLLWSSMFYMASMM 
ANL^FIDLGVSSWSPKMiyDLFRKHEVISFGGCI^ 
LQYLTIMSPRMCMFFLVAAWVTGLfflSWQLVFV^ 
RLEFMVTANSGnSLGSFFIIJISYVVIILTV^ 
PSPSTHLDKFIAIFDAVLTPVLNP (SEQ ID NO: 327) 

10 

ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTT 

GGGAGATCCGACITCTCCTCCITGTGTTCTCCT 

AACTCTCrCATTTTGCTCACTGTGACTTCTGACCCT 

GTTAGCCAACCTCTCCTTCATT^^ 
1 5 ATGACCTGTTCAGAAAGCACGAAGTCATCTCCITrGGAGGCTGCATCGCTC 

CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAT 

GTGGCCATATGTAAGCCCCTCCAGTACCTGACXATTATGAGCCCAAGAATGTGCATGTTCT 

TCTTAGTGGCTGCCrGGGTGACCGGCCrTATCCACTCTGTAGTTCAATT 

AACTTGCCCITCTGTGGTCCTAATGTATCGGACAGCrTTTACT 
20 CAAACTTGCCTGCACAGACAGCTACCGACTGGAGTTCATGGTTACAGCCAACAGTGGATTC 

ATCrCTCTGGGCTCOTCTTCATACTGATCATTTCCT 

GAAACACTCTrCAGCTGGTT^^ 

GTAGTTTTGTTCTTTGGTCCTO 

GGATAAGTTTCTGGCCATCTTTGATGCAGTTCrCACT 
25 CATTCAGGAATTGA (SEQ ID NO: 328) 



AOLFR179 sequences: 

MNGMNHSWSEFVmGLTNSm 
ANLSIIDMAFCSITAPKMICDIFKKPiKAISF^^ 
30 IJTYLTIMSPRMCLYFIATSSnGLIHSLVQLVFVVDL^ 
EFMVTWSGLISVGSFVLLVISYIFILFTW 

PSPTSHLDKYljUFDAiTrPFLNPVIYTFRNKI)MK (SEQ ID NO: 329) 



ATGAATGGAATGAATCACTCTGTGGTATCAGAATTTGTATTCATGGGACTCACCAACTCA^ 
35 GGGAGATTCAGCTTCTACTTTTTGTTTTCT 

AACCTTGTCATTGTATTCACTGTAACCATGGAT^ 

CCTGGCTAACCTCTCAATCATTGATATGGCATTTTGCrCAATTACAGCCC 
GTGATATTTTCAAGAAGCACAAGGCCATCTCCTTTCGGGGATGTATTACTCA 
TAGCCATGCTCTTGGGGGCACTGAGATGGTC 
40 ATGGCCATATGTAAACCTCTCCACTACCTGACCATCATGAGCCCAAGAATGTGTCTATACT 
TTTTAGCCACTTCCTCTATCATTGGC 
GATTTACCTTTTTGTGGTCCTAATATCTTT^ 

CAGACTTGCCTGTACCAACACCCAAGAACTGGAGTTCATGGTCACTGTCAATAGTGGACTC 
ATTTCTGTGGGCTCCTITGTCTTGCTGGTAATTTCCT 
45 GAAACATTCTTCTGGTGGTCTAGCCAAGGCCCTCTCTACCCTGTCAGCT 
GTCATCTTGTTCITrGGGCCACTGATGTTTTTCT 
GGATAAATATCTTGCTATTTTTGATGCATTTATTACT^ 

CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 

50 

AOLFR180 sequences: 

MTNKMYAIYIKNLNYFSFIJVQCLQPTMA 
ALLGNSMII^VIITKRRLHKPMYYFLSMLAAVDLC^ 
FVHAFSIXESSVLVAMAFDRWAICNPLNYAT^ 
55 HGGHELSHPFCYHPEVIKYTYSKPWISSFW^ 
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QQKAI^TCVOTCAVTIFr^ 

QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO: 331) 

ATGACTAATAAAATGTATGCTATATATATAAAGA^^ 
5 TCAGTGTCTTCAACCAACCATGGCAATATTCAATAACACCACTTCG^ 

TCCTCACTGCATTCCCTGGGCTGGAATGTGCTCATGTCTGGATCTCCATT 
CTCTACACCATTGCCCTCTTGGGAAAC^ 

GACTCCACAAACCCATGTATTATTTCCTCTCCATGCTGGCAGCT^ 

ATTACGACCCITCCCACTGTGCT^ 
1 0 AGCITGCTTCATTCAAATGT^^ 

TAGCCATGGCCITrGACCGCTTCGTGGCTATCTGTAACCCACT 

ACAGACAGGATGGTCCTGGTGATAGGGCTGGTCATCTGCATT^ 

rrCCCCTTCTTGTAGCCATAAACACTGTGTCTTTTCATC 

TTTTGCTACCACCCAGAAGTGATCAAATACACATATTC 
1 5 GGGGACTGTTTCTTCAGCTCTACCTGAATG 

GTCCTGATCCTCCGTACTGTTCTGGGCATTGTGGCCCGAAAGAAGCAACAAAAAGCT 

GCACTTGTGTCTGTCACATCTGTGCAGTCACTATTITCTATGTGCCACT 

TTGGCACACCGCCTCTTCCACTCCACCCCAAGGGTGCTCTC 

TCTGCTCTTACCACCTGTGCTG^ 
20 CAGGCTATGTTCCAGCTGCTCCAATCCAAGGGTTCATGGGGTTTTA^ 

GGGGAAGATGGGATTGA (SEQ ID NO: 332) 



AOLFR181 sequences: 
MSVLNNSEVKLFLLIGIPGLEHAHIW 
25 AVSDMGLSI£SIi>TMIIl^ 

YSSILTSNRVAKMGLILAIRSILLVIPFPFTLRRLKYCQK^ 
IYGFFIALCTMLDLALIVLSYVLILKTILSIASLAERLKA^ 

AXHKSPLVVILIAD^LLWPLMM^IVYCVKTRQIWEm (SEQ ID NO: 333) 



30 ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTTT^ 

AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCTCATGTACCT 

AACTGCACCATTCTCTITATTATAAAGACAGAGCCCTCGCTTCA 

CCTTGCCATGTTGGCTGTCTCTC^ 

GGGTCTTCTTGTTCAATGCCATGGGAATTTCACCT^ 
35 ATTCATGGATTCACTGTCATGGAATCCTCAGTACTrCrAATTATGTCTTT 

TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCTA 

GGACTTATTTTAGCCATTAGGAGCATTCTCITAGTGATTCC 

ATTAAAATATTGTCAAAAGAATCTrCTTTCTCACTCATACT 

AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCT 
40 ATGCTGGACTTGGCACTGATTGTTTTGTC^ 

TGCATCTITGGCAGAGAGGCTTAAGGCCCTAAATACCTGTGTCTCCCACATCT 

CTCACCnTCTATGTGCCCATCATC 

GCCCTCTTGTTGTGATCCTTATTGCAGATATGTrCITGTTGGTGCCGCCC 
ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGA^ 
45 GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

MTLGSLGNSSSSVSAmi^GIPGIJBRM^ 
SMLALIDLGI^LCIXPTVLGIFWVGAREISHDACFA 
50 LHYVSILTNTVIGRIGLVSLGRSVAL^ 

ANSIYGMFVWSTVGIDSLLILFSYALILRTVLSIASRAERFKALOT 

ffiRFGKQAPHLVQVVMGFMYLI^ (SEQ ID NO: 335) 

ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTTCTGCT 
55 GCATCCCTGGGCTGGAGCGCATGCACATCT^ 

GGTTTCCATCCCGGGCAACTGCACAATTCTTTTTATCATTAA^ 
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GAACCTATGTATCTCTTCCTGTCCATGCT 

TCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGCACGAGAA^ 
TTTGCTCAGCTCTTTTTCATTC 

GCCTTTGACCGCTITGTGGCTATCTGCCACCCCTTGCACTATGTTTCCAT^ 
5 AGTCATTGGCAGGATTGGCCTGGTCTCT^ 

CCITITATGCTCAAAAGATTCCCCrATTGTGGCT 

CCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCAT 
GTTTGTCATCGTCTCTACAGTGGGTATAGACTCACTGCTCATCCTCTTCT 
TCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAACACCTG 
1 0 TGTTTCCCACATCTGTGCTGTC^ 

ATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTGGTCATGGGTTTCATGTATCCT 
CTITCCTCCTGTGATGAATCCCATTGTCrACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 



15 AOLFR183 sequences: 

MTNLNASQANHRNITLTC 
SIIALTDVSLSMSTLPSMLSIYWFNAPQIVFDAQ 
PIJm^SILTHDVlI^TGISVLTRAVCVV^ 
INSLYGLIVVIFTLGLDVLLTLI^YVLTLKTVLGWSRGE 
20 ASMIHRFV^HI^PVVHMVMADIYIXLPPVL (SEQ ID NO: 337) 1 



ATGACGAACTTGAATGCATCACAGGCCAACCACCGTAACTTCATTCTGACAGGTATCCCAG 
GAACGCCAGACAAGAACCCATGGTTGGCCITrCCCCTGGGATTTCTCTACA 
CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 
25 TATTACrtCCTTTCTATCTTGGCTCTCACT^ 

ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGTTTTTGATGCATC^ 
GTTCTTCATCCATGTAm^ 

AGATTTGTGGCCATCCGAAACCCATTACACTATGTTTCCATCCTCACTCACGATGTTATTCG 
AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCT 
30 ATAAAGTGCCTACCCTTCTGCCATTCCAATGTCTrGTCTC 

CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCATCGTCGTC 
ATCTTCACACTGGGGCTCGATGTTCTC^ 

TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCTCT 
ATGTCTACCGTGCTCCTCITCTATGTTCCTTTrATGGGTGCT 
35 TTGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCT 

CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 



AOLFR184 sequences: 

MSTLPTQIAPNSSTSMAPTFLLVGMPGLSGAP 
40 PMHFFLFLI^VSDIGLVTALMFTLLGI^^ 
RAIAICRPLHYPALLTNGVISKIS^ 
ACPEAWGAAYSLFVVLSAMGLDPLLII^SYGLIGKV^ 
YTPMILIALINHPELPITQHTHTLLSYVHFLLPPLINP^ 
(SEQ ID NO: 339) 

45 

ATGTCAACATTACCAACTCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCTTCT 
TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCTCATTGC 
TGTCTACCTTCTCTCTGCACTGGGAA^ 
GCCCTGC^CCGCCCAATGCACTTCXrOT 
50 CACrGCCCTGATGCCCACACTGCTGGGCATCGCCCTTGCTGGTGCTCACACTGTCCCTGCC 
TCAGCCTGCCTTCTACAGATGGTTTTTATCCATGTCnTITCTGTCATGGAGTCCT 
GCTCGCCATGTCCATTGATCGGGCACTGGCCATCTGCCGACCTCTCCACTACC 
CTCACGAATGGTGTAATTAGCAAAATCAGC^ 

ATCTGCCCCTGCCATTCCTGCTGGCCTACATGCCCTACTGCCTCCCACAGGTCCT 
55 TCTTATTGCTTGCATCCAGATGTGGCTCGTTTGGCCTGCCCAGAAGCTTGGGGTGCAG 
ACAGCCTATTTGTGGTTCTTTCAGC(^TGGGTITGGACCCCCT 
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GGCCTGATTGGCAAGGTGTTGCAAGGTGTGGAGTCCAGAGAGGATCGCTGGAAGGCTGGT 
CAAACCTGTGCTGCCCACCTCTCTGCAGTGCT 

ACTGATTAACCATCCTGAGCTGCCAATCACTCAGCATACCCATACTCTTCT 
ATTTCCTTCTTCCTCCATTGATAAACCCTATTCTCTATAGTGTCAAG 
5 AAGAGAATACTCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ID NO: 
340) 



AOLFR185 sequences: 

MFYTILNDISTKNNSNMSC 
10 VDCWSRDHINQSMVIASGNSSSHPVSFIIXGPGLESFQLWI^ 

IDHTIJIEPMYIJETLAMLAITDLVLSSSTQPK^ 

MAMAU)CYVATCFPIi^SSILTPSVVIK^ 

EHMAVLKLVCADTSISR^ 

SfflCVILALYIPALFSFLTYR^^ 
15 NIP (SEQ ID NO: 341) 

ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGCT 
GTAACATATTATTTATTAAAACAGTT 

CTGGTATCCAATAGTCCCATCCAAAAGCCITGTATATAATAATAACAOT 
20 ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATATTAACCAGTCCATGGTGCT 
GGCTTCAGGGAACAGCTCITCTCATCCTGTGTCCITCATCCT 
GAGAGTTTCCAGTTGTGGATTGCCTrTCCGTTCT 

AAATATCACTCTCCTCCATGTAATCAGAATTGACCACACCCTGCATGAGCCCATGTACCT 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCTCCT 
25 GGCCATATTCTGGTTTCATGCTCATC^ 
TCATCCATGCCITITC^ 
GTGGCTACCTGCTrCCCACT^ 

TGGGGACCATCGTGATGCTGAGAGGGCTGCTGTGGGTGAGCCCCITCTGCr^ 
TAGGATGCCCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGAGCACATGGCT^ 
30 CTGAAGTTGGTGTGTGCTGATACAAGCATAAGTCGTG 

CTGTGGCTGGCnTTGATATGATTGTCATTGGTATGTCATACGTGATGATTTTGAGA 

GCTTCAGTTGCCCrCAGGTGAAGCCCGCCTCAAAGCTTTTAGCACA 

TGTGTCATCTTGGCTCTTTATATC^ 

GATGTGCCCCGAGTTGTACACATCCTGTTTGCTAATCTCTATCTACT 
35 CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 



AOLFR186 sequences: 

MSNASLVTAFILTGLPHAPGLDALLFGIFLVVYVLTVLGNLLILLVn^ 
40 ' FIDMWSTVTWKMLMTLVSPSGRAISFHSCVAQLYFFOT 
RYTSMMSGSRCALLATGTWLSGSLH^^ 
NVMVIFVDIGIVASGCFVLrV^ 

PGSMDAMDGWAIFYTVLTPLLNPVV^^ (SEQ ID NO: 

343) 

45 

ATGTCCAACGCCAGCCTCGTGACAGCATTCATC 

TGGACGCCCTCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACTGTC 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACT 

CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTG 

50 CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCITCCACAGCTGCGTGGCT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCT 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 
CCACCGGCACTTGGCTCAGTGGCTCrCTGCACTCTGCTGTCCAGACCAT^ 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCTGA 

55 AACTGGCCTGTGCAGACACCrrCAGCCAACGTGATGGTCATCrTTGTGGACATTGGGATAGT 
GGCCTCAGGCTGCTTTGTCCTGATAGTGCTC 
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GGATCCGCACCTCAGATGGGAGGCGCAGAGCCTTTCAGACCTGTGCCTCCCACTGTATTGT 

GGTCCTTTGCTTCTITGTTC 

TGGATGGAGTTGTGGCCATTTTCTACACT 

ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
5 CCTCAGAGGAAATAA (SEQ ID NO: 344) 



AOLFR187 sequences: 

MAQVRAIJIKIMALFSANSIGAMNNS 
CVII^QAILHEPMYIFI^MIASADVLLST^ 
10 VLIAMAFDRYVAICSPLRYVTILTSKVIGKW 
MGIAHI^CSDISINVWYGIAAALI^TGLDI]^ 
ILIJ^YWALFSWAYRFGGRSIPCYVHILLAS 
GSK (SEQ ID NO: 345) 



1 5 ATGGCACAGGTGAGGGCGCTGCATAAAATCATGGCCCTTTTTTCTGCTAACAGCATAGGT^ 
CTATGAACAACTCTGACACTCGCATAGCAGGCTGCTTCCTCACTGGCATCCCT 
GCAACTACATATCTGGCTGTCCATCCCCTTCTGCATCATGTACATCGCTGCCCTGGAAGGC 
AATGGCATCCTAATTTGTGTCATCCTCTCCCAGGCAATCCTGCATGAGCCCATGTA 
TCTTATCTATGCTGGC^^ 

20 GCCAATTTGTGGCTAGGTTATAGCCACATTTCCTrTGATGGCrGCCT 
CATTCACITCCrCTTCATTCACTCTGCTGTCCTGCT 

CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCTTCATCATTATGTTTCCATCCATCTTTCT 
TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 
25 TCTGTCCTGTTCTGATATCTCCATCAATGTCT^ 
CAGGCCTGGACATCATGCTTATTACTGTTTCCT^ 

CTCCTTTCTCAAGATGCCCGCTCCAAGGCCCTGAGTACCTGTGGATCCCATATCT 
CCTACTCrTCTATGTCCCTGCCCTTTTTTCTGTC^ 

TCCCATGCTATGTCCATATTCTCCTGGCCAGCCTCTACGTTGTCATTCCTCCT 
30 CCCGTTATTTATGGAGTGAGGACTAAGCCAATACTGGAAGGGGCTAAGCAG 
AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 



AOLFR188 sequences: 

MFPSLCTCVLLVQLPLMNENMQCFWCSCDSLLRMMVSR^ 
35 EIXCVRPWSGKTWSIRHHn?DMELLTNNLKFITO 

GLTQNPEGQKVLFVTFLLIYMVTIMG^LIIVTIMASQSLGSPMW 

MIVDLIiSEKKTISFQGCMAQLFMDH^ 

MLLAAWIGGFLHSLVQFLFIYQIJPFCGPN^ 

AVTFFTDXSYGVILHSLKTQSL^ 
40 VLTFITPMLNPLIYTLKNAEMK^ (SEQ ID NO: 347) 



ATGTTCCCCTCCCTGTGTCCATGTGTTCTCCTTGTTCAACTCCCACTTAT^ 
GCAGTGTTTTGTTTTCTGTTOT 

ATGTCCCATTTGTAAAAATGAAAAGGATAATTGTGGGAGGATATTCTAAACACTT 
45 TAATGAGCTGCTCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 
TTTTGACATGGAGCTrCTGACAAATAATCTCAAATTTATCACTGACCCr^ 
TCCGACACCTGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACrrG 
AATTTATCCTCTTAGGGCTCACACAGAACCCT 

CnTACTAATCTACATGGTGACGATAATGGGCAACCTGCTTATCATAGTGACCATCATGGCC 
50 AGCCAGTCCCTGGGTTCCCCCATGTACITITrTCTGGCTTCTr^ 
CTATTCTACTGCATTTGCTCCCAAAATGATTGTTGACTTGCTCT 
CCmCAGGGTTGTATGGCTCAACTTTTTATGGATC^ 

CITCTGGTGGTAATGGCCTATGATCGATACATGGCCATCTGTAAGCCTCrTCATGAATT 
TCACCATGAATCGTCGAGTCTGTGTTCITATGCTGTTGGCGGCCTGGATTG^ 
55 TCACTCATTGGTTCAATTTCTCITTATTTATCAGCT 

ACAACTTCCTGTGTGATTTGTATCCCITATTGAAACriT 
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GGGCTTTCTATGATAGCTAATC 

TTTCCTATGGGGTCATATTACACTCTCTTAAGACTCAGAGTTTGGAA 
TTTCTACACCTGTGCATCCCA^ 

GTATGCAAGGCCCAATTCTACTTTTCCCATTGATAAATCCATGACrGTA 
5 TAACTCCCATGCTGAACCCACTAATCTATACCCTGAAGAATGCAGAAATGAAAAGTGCCAT 
GAGGAAACTITGGAGTAAAAAAGTAAGCTTAGCTGGGAAATGGCT 
(SEQ ID NO: 348) 



AOLFR189 sequences: 
10 MQQNNSWEFILLGLTQDPLRQKIVFVIFLIFYMGTW 
ADSCFSTSTAPRLIVDA^ 
TIMSQQVCIILmjWIGSLffl^ 
VSNSGAICSSSFMILnSYIVILHSLRNHSAKGKKXAJ^ 
KMVAVFYTIGTPFI^LIYTSEECRSEKCHEK (SEQ ID NO: 349) 

15 

ATGCAGCAAAATAACAGTGTGCCTGAATTCATACTGTT^ 
GGCAGAAAATAGTGTTTGTAATCTTCTTAATTTTCTATATGGGAACTGT 
GCTCATTATTGTGACCATCAAGTCCA GCCG GACACT^ 
TTTTATTTGTCCTTTGCAGATTCOT 
20 TGCTCTCTCTGAAAAGAAAATT^^ 

CATTTATTTGGCTGCATGGAGATCTTTGTCCTCATTCT 

CATCTGTAAGCCCTTGCGTTACCCAACCATCATGAGCCAGCAGGTCTGCATCATCCTGATT 

GTTCTTGCCTGGATAGGGTCTTTAATACACTCTACAGCTCAGATTATC 

GCCTTTCTGTGGACCCTATTTGATTGATCATT^ 

25 TTGCCTGCATGGACACnTACATGATCAACCTGCT 

CTCAAGTAGTTTCATGATTTTGATAATTTCATATATTGTCATOT 
ACAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCTTGCACGTCTCACATAA 
CTTATTCTTTGGCCCATGTATATTCATATATACACGCCCCCCGACCACTITCCCCA 
AGATGGTGGCAGTATTTTATACTATTGGAACACCCTTTCTCAATCCACT 

30 GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SEQ ID NO: 350) 



AOLFR190 sequences: 

MQRSNHTVTEFILLGFTTDPGMQLGLFVWLGVYCLTW 
LSFUDLWYSSVHTPKILVTCISEDKSISFAGCLCQFFSARI^YSECYLLAAMATO 
35 YAQTMPRRLCICLVLYSYTG^ 
A\nLHFLLASmaSPTVLI^ 

YSLKJRDKMVSTFYTMLFPMLNPMIYSI^ (SEQ ID NO: 351) 



ATGCAGAGGAGCAATCACACAGTGACTGAGTTCATCCTGCTGGGCTTCACCACAGATCCAG 
40 GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCTGACT^ 

TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCT^ 

TTGGAAATCTGTCATTTCTGGATCTCTGGTATTCrTCTGTCCAC^ 

ACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCT 

CAGGCTGGCCTATAGTGAGTGCTACCTACTC 
45 ATCTCCAAGCCCCTGCnTTATGCTCAGACCATGCC 

ATATTCCTATACTGGGGGTTTTGTCAATGCAATAATATTAACCAG 

GATTTTTGTGGTGACAATGTCATTGATGACTITITCT 

GGCATGCAGTGTGAGAGAGAGCTACCAGGCTC^^ 

ATCTCCCCTACTGTGCTCATCCTTGCCTCTTACCrCT^ 
50 CCACTCTACCCAGGGCCGCATCAAAGTCTTCTCCACATGCTCCTCCCACCTGATCT 

CCTTATACTATGGCTCCATTCTCTACAACTACTCCCGGCCAAGTTCCAGCTACT 

AGGGACAAAATGGTTTCTACCTTTTATACTATGCTGTTCCCCATGTTGAATCC^ 

CAGTCTGAGGAGTAAAGACATGAAAGACGCTCTGAAAAAATTCTTCAAGTCAGCATAA 

(SEQ ID NO: 352) 

55 
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AOLFR191 sequences: 

MTGGGNITEITYFILLGFSDFPR^ 
FIDVCYISSTVPKMLSNLLQEQQTOT^ 
SMSPTLCAT^MVLGAYMTGLTAS 
5 MTAJLTMFFGIASALVIMSYGYIGISIMKITS 

GGSSSFDRFASVFYTVVIPMLNPUYSIJW^ (SEQ ID NO: 353) 

ATGACTGGGGGAGGAAATATTACAGAAATCACCTA 
TTCCCAGGATCATAAAAGTGCTCITCACTATATTCCTGGTGA 
1 0 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCACCT 
CTTCCTCAGTAACCTGTCCITCATAGATGTCTGCTATATCAGCT 
TCTCCAACCTCTrACAGGAACAGCAAACTATCACTTT^ 
ATCTTTTCAACGATGGGACTGAGTGAGTCTrGTCTCA 

ATGCTGCCATTTGTAACCCCCTGCTCTATTCATCCATCATGTCACCCACCCTCT 
1 5 ATGGTACTGGGAGCCTACATGACrGGCCTCACTGCTTCm 
TG\ACTCCACTTCTGTGGGTCT^ 

TAATCITGTCCTGTACTGACACTTTCTrrGTACAGGTCATGACT 

TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCTATGGCTATATTGGCATCTCCATCA 
TGAAGATCACTTCAGCTAAAGGCAGTCCAAAGGCATTCAACACCTGTGCTrCTCATCT 
20 AGCTGTTTCCCTCTTCTATACATCAGGAATCTTrGTCTAm 
CTTCAAGCirTGACAGATTTGCATCTGTTTTCT 

TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGCCTTAAAGAGGTT 
AAGTGCTGCTGA (SEQ ID NO: 354) 



25 AOLFR192 sequences: 

MENNTEVTEFILVGLTDDPELQIPIJTVPLnY^ 

DFGYSSAVTPKVMVGFLTGDKFIL^ 

TTTMTTNVCACLAIGSYICGFLNASIHTGOT 

VlFFWGF^LFSILVILISYLFmTIMKmSPEGRQK^ 
30 HFMGTDKMASWYAIVn > MLNPLWSLKN^ (SEQ ID NO: 355) 



ATGGAGAACAACACAGAGGTGACTGAATTCATCCTTGTGGGGTTAACTGATGACCCAGAA 
CTGCAGATCCCACTCTTCATAGTCTC 
GGGGATGATTGAATTGATTCTACTGGACTCCT 
35 GTAACCTCTCCCTGGTGGACTTTGGTrATTCCTCAGCTGTCACTCCC^ 

GTTTCTCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTCI^ 
TAGCCTTTATCACTGCAGAAAGTTTCCTCCTGGCATCAATGGCCT 

ATTGTGTAAACCCCTGCATTACACCACCACCATGACAACAAATGTATGTGCTTGCCTGGCC 
ATAGGCrCCTACATCTGTGGTTTCCTGAATGCATCCATTCATACr^ 
40 TCTCCTrCTGTAGATCCAATGTAGTTGAACACTTTTTCTGTGATGCT 
CTCTCATGTTCAGACAACTACATCAGTGAGATGGTTATTTTTT^ 
ACCTCTTTTCTATCCTGGTAATCTTGATCT 

ATGCGCTCACCTGAAGGACGCCAGAAGGCCTTrrCTACTTGTGCTTCCCACCTTA 
TTTCCATCTTTTATGGGACAGGAAT 
45 GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 
TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGC^ 
AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) * 



AOLFR193 sequences: 

50 MENKTEVTQFILLGLTNDSELQWLFOT 

DFCYSSAVTPIVMAGFLIEDKVISYNACAAQMYIFVAFATV 

TTTMTTWCARLMGSYLCGFL^^ 

VLrm^SFNIFIALLVILIS^^ 

SMDTDKMAPVFmfVffMLNPLVYSUlNKE (SEQ ID NO: 

55 357) 
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ATGGAAAATAAGACAGAAGTAACACAATTCATTCTTCTAGGACTAACCAATGACT 
CTGCAGGTTCCCCTCITrATAACGTTCCCCTTCATCT 
GGGAATTATTGTATTGATATTCTGGGATTCCTG^ 
GTAACTTGTCTCTAGTGGACTTITGCTACTCT^ 
5 TTCCTTATAGAAGACAAGGTCATCTCTTACAATC 
AGCTITrGCCACTGTGGAAAATTAC 

GTGTGCAAACCCCTACATTACACCACAACCATGAGAACAACT 

TAGGCTCCTACCTCTGTGGTTTCCTGAATGCCTCCATCCACACT 

TCTTTCTGTAAGTCCAATGAAGTCCATCACTTTTTCTGTGATATTCCAGC^ 
1 0 CTCTTGCTCTGATAGACATATTAGCG 

TTATAGCTCTCCTGGTTATCITGATATCCTACACATTCAr 

CACTCAGCTTCAGTATACCAGAAGCCTTTGTCCACCTGTGCCTCrCATT^ 

CATCITCTATGGGACTATTATCTTCATGTACTTACAACCC^^ 

CAGACAAAATGGCACCTGTGTTCTATACAATGGTC 
1 5 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 

GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 



AOLFR194 sequences: 

MERQNQSCVVEFILLGFSNYPE 
20 SVVDI^FSAVIMPEMLVVIJSTC^ 

NYQMIMNKGWMKLIIFSWALGFMLGT^ 
FEIYAFTGTFLIILWFLLrLI^YmVLFAILKMPSTTGRQK^ 

PKSGYSPETKKVMSIiSYSLLTPLLNIXTO (SEQ ID NO: 

359) 

25 

ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCTTGGGCT^ 
CTGAGCTCCAGGGGCAGCTCnTrGTGGCTTTCCT 

AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCCATGTACCT 
TTCTCCTGAACTTATCTC^ 
30 GGTGGTCCTCTCTACTGAAAAAACTACAATTTCT 
TTCATCCTTCTTTTTGGTGGGGCTGAATC 
TGCTGCAATTTGCCATCCTCTCAACT^ 

TTAATTATATTTTCATGGGCCTTAGGTTTTATGTTAGGTACT^ 
TAGTTTTCCCnTITGTGGCCTTAATGAAATTAACCATATATCTrGTG 
35 TAGAACTTGCATGTGCAGACACGTTTTTGTTTGAAATCTATGCATT 
ATTATTTTGGTTCCTTrCITGTTGATACTOT 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTITrCCACCTGTGCCGCTCACCT 
CTGTGACCCTATTCTATGGCACAGCCAG 

ACCGGAAACCAAGAAAGTGATGTCATTGTCnTACTCACITCTGACACCACTGCTG 
40 CITATCTACAGTTTGCGAAATAGTGAGATGAAGAGGGCTTTGATGAAAT^^ 
CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR195 sequences: 
MIVQLICTVCFIAVNTFHV^ 
45 LVILIGNGVLIIASIFDSHFHTPMYFFLGNI^FLDICYTSSSVPSTLV 
GFAMGSTECLLLGMMAFDRYVAICOT 
PFCGNNIINHFACEILAVLKLAC^ 
RRKAFSTCSAHLTVVIIFYGTIFFMYAICPK^ 
NKDVKAAVKYLLNKKPIH (SEQ ID NO: 361) 

50 

ATGATTGTTCAGTTAATTTGTACTGTTTGTTTCTTGGCA 

TTCTTTTGATTTCCTGAAAGCAGA^ 

TTTCTTCITCTGGGTCTTTCrGGATACCCAAAG 

AGTTATGTACCTAGTGATTCTAATTGGCAATGGTGTTCTAATCATAGCCAGCATCm 
55 CTCATTTTCACACACCAATGTACTTCITCCT 

ACATCCTCCTCTGTTCCCTCAACATTGGTGAGCTTAATCTCAAAGAAAAGAAA 
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TCTCTGGATGTGCAGTGCAGATGTTCTITG 

TCTTGGCATGATGGCATTTGATCGTTATGTGGCCATCTGCAACCCACTGAGATACCCCATC 
ATCCTGAGCAAGGTGGCGTATGTATTGATGGCT^ 
ATTCAGCTGTGCAAACATTAOT^ 
5 TCATTTCGCATGTGAAATATTAGCT^ 

TTATCACCATGGTGATATCAAATATGGCCTTCCTGGTTCITCCACTGATG 

TCCTATATGTTCATCCTCTACACCATCTTC 

CATTTTCCACGTGCTCAGCTCACCTGACTC 

ATGTATGCGAAACCGAAGTCrCAAGACCTGATTGGGGAAGAAAAATTGCAAGCATTAGAC 
0 AAGCTCATTTCrCTGTTTTATGGGGTAGTGACACCCATGCT 

GAGAAATAAGGATGTAAAAGCTGCTGTAAAATATTTGCTGAACAAAAAACCAAl^ 
A (SEQ ID NO: 362) 



AOLFR196 sequences: 

MLESNYTMPTEFO^VGFTDYLPLRVTLFLWLLVYTLTM 

SFLDISCSTAITPKMLANFLASIUCS^ 

YTTLMSRRVCVCFIVLAYFSGSTTSLVHV^ 

LIJALCSnQTSTFVVIFISYFCmiTVLSIKSSGGRSKTFSTCASHI^ 

YSUDTDKWAVFYTVVFPMFNPIIYSFRNKDV^ (SEQ 
ID NO: 363) 



ATGTTGGAGAGTAATTACACCATGCCAACTGAGTTCCTATTTGTTGGATTCACAGAT^ 

TACCTCTCAGAGTCACACTGTTCITGGTATTCCTTCT 

AATATACTCTTAATAATTCTAGTTAA 

TCTTAGCAACTTATCTITCTTAGACATCAGCTGTTCT 

CAAACrrCTTGGCATCCAGGAAAAGCATCTCTCCITATGGGTGTG 

CTTCGCTTCTTTTGCTGATGCT 

CAGCCATCTGCAACCCACTGCTCTATACTACACTGATGTCTAGGAGAGTCTGTGTCTGC^ 

CATTGTGTTGGCATATTTCAGTGGAAGTACAACATCACTGGTCCATGTGTGCCTCACATTC 

AGGCTGTCATTTTGTGGCTCCAATATCGTCAATCATTTTTTCT 

GGCTTTATCATGTACAGACACTCAGATCAACC^^ 

TCCAGACCAGCACITITGTGGTAATATITATTTCTTACTrCTGCA 

AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCTCCACTTGTGCT^ 

CAGTCACCXrATTCTATGGAGCGCTCCTGTT^ 

CTAGACACTGATAAGGTGGTGGCAGTGTTTTATACTGTTGTATTTC 

TAATTTATAGTTTCAGAAACAAGGATGTGAAAAATGCTCTCAAAAAGCT 

TTGGATATTCAAATGAATGGTATTTAAATCGTTTAAGAATAGTCAATATCTAA (SEQ ID NO: 

364) 



AOLFR197 sequences: 

MCTI^QLCLSLGEHTLHMGMVRHTNE 

ILVSRLEPKLHMPMYFFLSHI^FLYRCFTSSVIPQLLVNLW 

TEC^IALMSCDRYVAVCRPLHYTVLMH^ 

RQVDHFICEWVLIKXACVGTTFNEAELFVASILFIJVP 

GTCFSHLTWTIFYGTmMYLQPAKSRSRDQGK^^ 

VLAKALGVNIL (SEQ ID NO: 365) 



ATGTGTTATCTTTCTCAGCTATGCCTCAGCCTrGGGGAACACACTrTACATATGGGGATGG 
TGAGACATACCAATGAGAGCAACCTAGCAGGTTTCATCCTTTTAGGGTm 
TCAGTTACAGAAGGTTCTATTTGTGCTCATATTGATTCTGTATTTACT 
ATACCACCATCATTCTGGTTTCTCGTCT^ 

CTTTCTCATCTCTCCTTCCTGTACCGCTGCTTCACCAGCAGTGTTA 

AAACCTGTGGGAACCCATGAAAACTATCGCCT^^ 

TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCTrGGCTCrGATGTCCT 

GGCTGTCTGCCGTCCTCTCCATTACACTGTCTTAATGCATATCCATCTCTGCATGGCOT 

CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCTTCTGTGGGCATCGCCAACT 

AAGCTGGCnTGTGTGGGCACCACGTTTAACGAGGCTGAGCTT^ 
TCCTTATAGTGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTGC 
AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCITCTCCCACCT^ 
5 GTGGTCACCATCTTTTATGGAACCATCATC 

CCAGGGACCAGGGCAAGTTTGTTTCTCTCrTCTACACTGTGGT 
TCTTATTTATACCTrGAGGATCAAGGAGGTC 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 



10 AOLFR198 sequences: 

MENCIEVTKFILLGLTSVPELQ 

VDFGYSSAVIPKVMAGFIJtGDKV 

LHYTTTMTASVGACLALGSYVCGF^ 

TSEVILVmSSFMFFSnX^ 
1 5 PSSSHSMDTDKMASVFYAMHPN^ (SEQ ID NO: 367) 

ATGGAGAATTGTACGGAAGTGACAAAGTC 
TACAGATCCCCCHUITrATOT 
GGGATGATGTTGCTGATCCTGATGGACTCTTGTCT^ 
20 TAACCTGTCTCTGGTGGACTTTGGATACTCCTCAGCTGTCACT 
TTCCITAGAGGAGACAAGGTCATCTCCTACAATC 
AGCCTTGGCCACGGTGGAAAATTACnTGTTGGCCT 

GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGG^ 

TAGGCTCATATGTCTGTGGCTrCCTAAATGCCTCATTCCACATTGGGGGCATATTCA 
25 TCTTTCTGTAAATCCAATCTC^ 

GTCTTGCTCTGATAAACACACTAGTGAGGTGATTCTGGTTT^ 

TTTTTGTTCTTCTAGTTATCTTTATCT 

ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCT 

CGTCTTCTATGGGACAGTAATCTTCATCTACTTGCAGCCCAGCTCCA 
30 ACAGACAAAATGGCATCTGTGTTCTATGCTATGATCATCCCCATGCTGAACCCTGTGGT^ 

ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 

TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 
' 3 5 MDTGNKTLPQDFLLLGFPGSQTLQI^LFMl^^ 

NI^FLEIWYTTAAVPKAIAD^LGRSQTISFTSCLLQMYFW 

LHYGAIMSSLLSAQIALGSWCGFVAIAVPTAn^ 

VELVAFVIAVVVILSSCLITFVSYVYnSTILRIPSASGR^ 

TSDGDALDLIKAVHVLNTVVTPVLNPF (SEQ ID NO: 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACTTTCTCITACTG 
AAACTCTTCAGCHXITCTCT 

AATGTGGCTATCnTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTACTTC^ 
TCTGAGCAACCTCTCCTrCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACTG 

45 GCCATCCTACT^ 

TTGTTTTCTCATTAGGCTGCACAGAGTACTTCCTCCTGGCAGCC 
CTTGCCATCTGCTATCCirTACACTACGGAGCCATCATGAGTAGCCT 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCeTCATCAG 
TGGCCTGTCCTTCTGTGGCCCCCGTGCCATCAACCACITCITCTGTGACAT^ 

50 TTGCCCTGGCCTGCACCAACACACAGGCAGTAGAGCTTGTGGCCTTTGTGATTGCT 
GGTTATCCTGAGTTCATGCCTCATCACCnT^ 

TCAGGATCCCCTCrGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTCCTCGCATCT 
CGTGGTGCTC^TTTGGTATGGGTCCACAGTTTTCCTTCACGTCCGCACCTCT 
GCCTTGGATCTGATCAAAGCTGTCCACGTC^ 
55 CCTTCATCTATACGCITCGTAATAA.GGAAGTAAGAGAGACTCTGCTGAAGAAATGGAAGG 
GAAAATAA (SEQ ID NO: 370) 
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AOLFR200 sequences: 
MTRKNYTSLTEFVLLGIAD 

SFVDVCNSTTITPKMLADLLSEKKTISFAGCFLQMYF 
5 YSLIMSRTVYIXMAAGAFAAGLLNFMVNTSH^ 
SISSILAGVlSnVGTLLVII^SYSYV^^ 

SYSLNQDKVASWYTVVIPMLNPLrre (SEQ ID NO: 371) 



ATGACCAGAAAAAATTATACCTCACTGACTGAGTTCGTCCT 
10 TGGAGCTACAGATTATCCTCTTTTTGTTTT^ 

AATCTCGGGATGATCCTCTTAATCAGGATCGAT^ 

CCTGGCTAACCTGTCCTITGTGGACGTTTGTAACTCAACT 

GCAGATTTATTATCAGAGAAGAAAACCATCTCTTTTGCT 

TCTTTATCTCCCTGGCGACAACCGAATGCATCCTCT^ 
15 TGCGGCCATATGTCGCCCGCTGCTITACTCCTTGATCATGTCCAGGACCGTCT 

ATGGCAGCCGGGGCTTTTGCTGCAGGGTC^ 

GCAGCTTGTCATTCTGTGACTCCAATGTCATCCATCACITCTTCT 

TTCAAGCTCTCTTGTTCTGACACAATCCTGAAAGAAAGCATAAGTTCT 

TGAATATTGTGGGGACTCTGCITGTCATCCTCTCCTCCTA 
20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCTITCTCCACGTGTGCCTCT 

CAGCCATAATTCTGTTCTATGCCACCTGCATCTATAOT 

TCCCTGAATCAGGACAAAGTGGCTTCTGTGTTCT^ 

CTCTGATCTACAGCCTCAGGAGTAAGGAAGTAAAGAAGGCTTTAGCGAATGTAAT^ 
GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHP^ 
SFLDICYTTTSIPSTLVSFLSERKTIS^^ 
YPHMSKDAYWMAAGSWnGAVNSAVQSVFWQLPFCRJW 
30 EFIMLVATTLFILTPLLLIIVSYTLIIVSIFKISSSEGRSKASSTCSA 

KETLNSDDLDATDKHSMFYGVMTPMMNPLrySLRNKDV^ (SEQ ID NO: 

373) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGA^^ 
3 5 CAAGACITGAGTTACTCTTTTTTGT^ 

AATGGTACTCTCATTTTAATCAGCATCT^ 

TCTGGGGAACCTCTCCTTCITGGACATCTGCTACACCACCACCTCT 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCm 

CGGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCnTGACCGCTAT 
40 GTGGCTATCTGCAACCCTCrGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCC^ 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAATCAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATGAATCATTTGACCT 

ATGAAACTGGCCTGTGCTGACATCTCAGACAATGAGTTCATCATGCTTGTGGCCACAACAT 
TGTTCATATTGACACCnTrGTTATTAATCATTGTCTOT 
45 TTCAAAATTAGCTCTTCCGAGGGGAGAAG 

CTGTGGTCATAATATTCTATGGGACCATCCTCTTCATGTACATGAAGCCCA^ 
GACACTTAATTCGGATGACTrGGATGCTACCGACAAAATTATATCCATGTTCT 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGGCA 
GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFR202 sequences: 

MEWENHTILVEFFLKGLSGHPRL^ 
SFLDICYTTTSIPSTLVSFLSERKTISLSGCAVQMFLSLAM 
YPHMSKDAYVPMAAGSWHGAVNSA VQTV^^ 
55 EFIIXVTTTLFLLTPLLLWSYTL 
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ETLNSDDLDATDKLMFYRVM (SEQ ID NO: 

375) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCT^ 
5 CAAGACTTGAGTTACTCTTTTTTGTGCTCA 
AATGGTACTCTCATTTTAATCAGCATCTTC 
TCrGGGGAACCTCTCCTTCITGGACATCTGCTACACCACCACCT 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCTTTCT 

CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCTTTGACCGCTAT 
1 0 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCT 
ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGACCACAACAT 
TGTTCCTATTGACACCnTGTTATTAATTATTGTCTCT^ 
15 TTCAAAATTAGCTCITCGGAGGGGAGAAGCAAACCTTCCTCT 

CTGTGGTGATAACATTCTGTGGGACCATCTTCCTCATGTACATGAAGCCCAAGTCTCAAGA 
GACAOTAATTCAGATGACnTGGATGCCACTGACAAACTTATATTCATAT^ 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGG 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO: 376) 

20 

AOLFR203 sequences: 
MKRQNQSCVVEFILLGFSNFPELQV^^ 

I^VVEVSFSAVITPEMLVVLSTEKTMISFVGCFAQMYFILLFGGTC 
NYPVIMNRGVFMKLVIFSWISG1MVATVQTTWW 
25 EIYAFTGTILrWvrVTFLn^ 

PKSGYSPETKmSLAYTLLTPLLNP^ (SEQ ID NO: 377) 



ATGAAAAGACAAAATCAAAGCTGTGTGGITGAATTCATCCT 
CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCTAGTTATTT 
30 AAATGCCATCATTACAGTCATCATCTCCTrAAACCAGAGCCTCCACGTTCCCATGTACCT 
TCCTCCTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTG 
GGTGGTGCTCTCTACTGAGA^ 

TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCTCCTGG 

TGCTGCAATTTGCCATCCTCTGAACT^^ 
35 TTAGTAATATTCTCATGGATCT^^ 

TTAGTTTTCCATTTTGTGGCCCCAATGAAAT^ 

CTAGAGCTTGTGTGTGCAGACACCTTCTTAT^ 

GATTGTTATGGTTCCTTTCTTGTTGATCCTCTTGTCT^ 

GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCT 
40 TCTGTGACCCTGTTCTATGGCACAGCCAATATGACTTATTTACAACCCAAATCT 

ACCCGAAACCAAGAAACTGATCTCATTGGCTrACACGTTGCTTACCCCrCTGCT 

CTCATCTATAGCTTACGAAACAGTGAGATC^ 

AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 



45 AOLFR204 sequences: 

MEKKKNVTEFILIGLTQNPIMEKVTFVVFLVLYM 
IDTVYSSSSAPKLIVI)SFQEKKQSFNGCMAQAYAEHff 
MSHSLCILLVAVAWGGFimTI^^^ 
AVNSGFICIXNFLILWSYVm^ 
50 DKAVAWYTMVWMLNPV^ (SEQ ID NO: 379) 

ATGGAGAAGAAAAAGAATGTGACTGAATTC^TTTTAATAGCT 
ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCTTTACATGAT^ 
TGCTCATTGTGGTTACCATTACCACCAGCCAGGCTCTGAGCTCCCCCATGTACTTCTTCCT 
55 ACCCACCTTTCTTTGATAGACACAG 

TTCCirrCAAGAGAAGAAAATCATCTCCrTTAATGGGTGTATG 
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CACATTTTTGGTGCTACTGAGATCATCCTGCT 

CCATCTGCAAACCTCTGAACTACACAACCATTATGAGCCACAGCCTGTGCATTCTCCTGGT 
GGCAGTGGCCTGGGTGGGAGGATTTCTTCATGCAACTATTCAGATTCT 
CTGCCCITCTGTGGCCCCAATGTCATAGGCCACTTCATGTGTGAOT 
5 ACTTGTTTGCATAGACACTCAT^^ 
GCTTATTAAACTTCCTTATOT^ 
AATAGCTTGGAGGGGAGGTGTAAAGCCCTCTCCACCT 
TCTTATTCITrGTGCCCTGTATATTTGTGTATCTGCGCTCAGTGACCACTCT 
AAAGCTGTTGCTGTATTTTATACTATGGTGGTCCCAATGTTAAA 
10 TCAGAAATGCTGAGGTAAAAAGTGCAATAAGGAAGCT^ 
ATAATGATTAA (SEQ ID NO: 380) 



AOLFR205 sequences: 
MESENRTVIREFILLGLTQSQDIQLLVF^^ 
15 DASYSFTVAPRMLVDFLSAKKIISYRGCl^ 
VMNPRTCYAMMLALWLGGFVHSn^ 
LMVFNSGLMTLLCFLGL^ 

FPADKWSIJfflTVIFPLLNPVIYTLRNQEVKAS^^ (SEQ ID NO: 381) 

20 ATGGAAAGCGAGAACAGAACAGTGATAAGAGAATTCATCCTCCTTGGTCT 
CAAGATATTCAGCTCCTGGTCTTTGTG 
AAATTTTCTCATTATTTTCACCATAA 

TTCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCTrCACT 

GTGGACTTCCTCTCTGCGAAGAAGATAATCTCCTACAGAGGCTGCATCA 
25 TCITGCACTTCCTTGGAGGAGGGGAGG 

CATCGCCATCTGCCGGCCTCTGCACTATCCTACTGTCATGAACCCT 

ATGATGTTGGCTCTGTGGCITGG^ 

CCGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACTr 

ATCAAGCTGGCCTGCACCGACACATTTGTGGTGGAGCTTCTGATGGTCT^ 
30 TGATGACACTCCTGTGCTIT^ 

CGAGGGTCTTCTTCTGAGGCAAAAAACAAGGCCATGTCCACGTGCATCACCCATATCATTG 

TTATATTCTTCATGTTTGGAC^ 

GCTGACAAGGTGGTTTCTCTCTTCCACACAGTGATTTTTCCT^ 
TACCCTTCGCAACCAGGAAGTGAAAGCTrCCATGAAAAAGGTGTTTAATAAG 
35 CTGA (SEQ ID NO: 382) 



AOLFR206 sequences: 
MANRNNVTEFILLGLTENP^ 

DACYSSVNTPKLrroSLYENKTmFNGCMTQWGEHITRGVEm 
40 TIMKQHVCSLLVGVSWGGFLHATIQ^ 
LAANSGFICLLNCLLIXVSCVVI^^ 

PIDKAVAVFYTMITSMLNPLIYTLRNAQMKNAIRK^ (SEQ ID NO: 383) 



ATGGCGAATAGAAACAATGTGACAGAGTTTATTCTATTGGGGCITACAGAGAAT 
45 ATGCAGAAAATCATATTTGTTGTGTTTTCTGTCATCTACATC 

TGCTCATTGTGGTCACCATCACT^ 

GCCTATCTCTCCTTTATTGATGCCTGCTATTCCTCTGTC 

TTCACTCTATGAAAACAAGACTATCTTATTCAATGGATGTATGACTCA^ 

CATTTTTTCAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCA 
50 CCATCTGCAAGCCCTTGCACTATACCACCATCATGAAGCAGCATGTTTGTAGCCTGCTAGT 

GGGAGTGTCATGGGTAGGAGGCTTTCTrCATGCAACCATACAGATCCT 

TTACCTTTCTGTGGTCCTAATGTCATA 

TCTTGCCTGCACTAATACCCACACTCTAGGACT 

GCCTGTTAAACTGTCTCTTGCTCCTGGTCTCCTGCGTGGTCATACT 
55 CACAGCHTAGAGGCAAGGCATGAAGCCCTCTCTACCT 

TCTTATCCrTTATACCCTGCATATTTGTGTACATGAGACCTCC^ 
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AAAGCAGTTGCTGTATTCTACACTATC^ 

GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTT 
TGTCAAATAA (SEQ ID NO: 384) 

5 AOLFR207 sequences: 

MERTMDSTSTEFFLVGI^AHPKLQTVFFV^ 
I^FLDVCYTSSSWLIIASFLAVKKKVSFSGCMVQMFISFAMGA 
LRYPVIMSKGAWAMAAGSWWGLVDSWQTAFAMQLPFCA 
SINVISMTGSNLIVLVIPLLVISISY^ 
1 0 ESKASVDSGNEDIIEALISIJFYGVMTPMIJ<rPIJ^ (SEQ ID 

NO: 385) 



ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCTGGT^ 
CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGGATGTACCTGAT 
1 5 AATGGAGTCCTTATCTCAGTTATCATCTTTGATTCTCACCTGCACAC 
CCTCTGTAATCTTTCCTTCCTCGACGTTTGCTACACAAGTTCCT 
CCAGCTTTCTGGCAGTAAAGAAAAAGGTTTCCTTCTCTGGGTGTA 

TTCTTTTGCCATGGGGGCCACGGAGTGCATGATCTTAGGCACGATGGCACTGGACCGCTAT 
GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 
20 TGGCAGCTGGGTCCTGGGTCACTGGGCTTGTGGACTCAGTAGTGCAGACAGCnTTTGCAAT 
GCAGTTACCATTCTGTGCTAATAATGTCATTAAACATTTTGTCTGTGAAATTCT 
TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCT 
TGTTCTGGTTATTCCATTGTTAGTAATTTC 

GAGGATTCCTTCCACTGAAGGAAAACATAAGGCCTTCTCCACCT^ 
25 GTGGTGATTATATTCTATGGAACCATCTrCTTCATGTACGCAAAGCCTGAGTCTAAAGCCT 
CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCnTIT 
GACTCCCATGCTTAATCCTCrCATCTATAGTCTGCGAAACAAGGATGTAAAGGCT 
AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ID NO: 386) 



30 AOLFR208 sequences: 

MFPANWTSVKVFFFLGFFHYPKVQW 
SFIJDIWYSSSAl^PMIANFVSGRNTISF 
LRYPVIMNRRTCVQIAAGSWMTGCLTAMVEMMSVLPLSL 
LVQIJMLVISVLLLPMPMLLICISYAFIIASIL^ 
35 LKPSAVDSQEIDKFMALVYAGQTPMLNPH^ (SEQ 
ID NO: 387) 



ATGTTCCCGGCAAATTGGACATCTGTAAAAGTATTTTTCTTCCT^ 
CAAAGTTCAGGTCATCATATTTGCGGTGTGCITGCTGATGTACCTGATCACCrrT 

40 AACATTTTTCTGATCTCCATCACCATTCTAGATTCCCACCTGCACACC 
CCTCAGCAATCTCTCCTTTCTGGACATCTGGTACTCCTCITCT 
CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAGGGTGCGCCACT 
CTCCCTTGCCATGGGCTCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 

45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAGCATCATCAATCATTTCACTTGT^ 
TGAAATTGGTTTGTGTGGACACCTCCCTG 
TCTTCTCCCCATGCCAATGCTACTCATTTGTATCTCTTATG 

TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCTTTTCAACGTGCACAGCCCACCTGA 
50 TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCTCCGCTGTAGA 
TTCACAGGAAATAGACAAATTTATGGCTTTGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCATCTATAGTCTACGGAACAAAGAGGTGA 

GAAATCATTTTAATACTGCCTTCATTTCCATCCTCA^ (SEQ ID NO: 388) 
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AOLFR209 sequences: 

mdkinqtfviu2fillg 
fldicyttssipstlvsuskkr^ 
5 phmnkvvyvlltsvswi^gginstvqtslamrwpfcgn^ 
tlavsniaflvlpllviffsymfilytilrtnsatgrhkafst^ 
qdixgkdnlqateglvsmfygvvtpmlotiiyslrnki>vk^ (seq id no: 

389) 

1 0 ATGGACAAGATAAACCAGACATTTGTGAGAGAATTCATTCTTCTGGGACTCTCTGG 
CCAAACnTGAGATCATTTTCTTTGCTCrrGATTCT 

AATGGTGTTCTGATCATAGCAAGCATCnTGGATTCTCGTCTTCACATGCCCATG^ 

CCTGGGCAACCTCTCTTTCCTGGATATCTGCTATACAACCTCCT 

TGAGCTTAATCTCAAAGAAuAAGAAACATTTCCrrTCTCrGGATGTG 
15 TGGGTTTGCAATGGGGTCAACAGAATGTITCCTCCTTGGCATGATGGCAT^ 

GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 

TGACTTCTGTATCATGGCITrCTGGTGG 

GCGATGGCCITTCTGTGGGAACAATATTATTAATCATT^ 

TAAAATTAGCTTGTTCTGATATATCTGTCAATATTGTTACCCT 
20 TTCCTAGTTCTTCCTCTGCTCGTGATTTTTTTCT 

CGAACGAACTCGGCCACAGGAAGACACAAGGQ^TTTC 

TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCTAAGTCCCAGGA 
CTTGGGAAAGACAACTTGCAAGCTACAGAGGGGCHTGT^ 

CCCCCATGTTAAACCCCATAATCTATAGCTrGAGAAATAAAGATGTAAAAGCrGCTATAAA 
25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOLFR210 sequences; 

MMGR^MDTNVADFILTGIJSDSEEVQMAIJMLFLLIYL 
THX^Froi^YSTVVTPKTLANLLTSNYISFTGCF 
30 LHYTVIMPKKLCLA^ 

TEMIIFnAGSTLMVSLITISASYVSD^^ 

RKSYSLGRDQVAPWYTIVPMLNPLIYSLRNREVKNALm (SEQ ID NO: 391) 

ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACTTCATCCTTACGGGACTGTC 
35 TCTGAAGAGGTCCAGATGGCTCTGTTTATC 

GGGGAATGTGGGGATGCTATTGATAATCCGCCTGGACCTCCAGCTrCACACrCCCATGTAT 

TTTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACT 

CTTAGCGAACTTACTGACTTCCAACTATATTTCCI^ 

GTTTTGTCTTCTTGGGTACTGCTGAATGTTATCTTCT 
40 GCAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGCCCAAAAGGCTCTG 

TCATCACTGGGCCTTATGTGATTGGCTTTATGGACTCCTTTGTCAATG 

AGATTGCATTTCTGTGACTCAAACATAATTCATCACIT^ 

AGCTCTGTCCTGCACTGACACAGACAACACTGAAATGCrGATATTCATTATCGCTGGT^ 
ACCCTGATGGTGTCCCTTATCAC^ 
45 GAAAATTAATTCCACnTCAGGAAAGCAGAAAGCTTTCT 
GGAGTCACCATCnTCTATGGAACTATGATTTTTAC^ 
CCTTGGGAAGAGATCAAGTGGCTCCTGTGTTTTATACTATTGTGAT^^ 
ACTCATTTATAGTCTTAGAAACAGAGAAGTGAAAAATGCTCTCATTAGAGTCATGCAGAG 
AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

AOLFR211 sequences: 

MMGRRNNTNVADFILMGLTLSEEIQMALFMLFLLI^ 
THI^FIDI^YSTWIPKIXANL^^ 
LHYTVMSKIUX:iAm^ 
55 EEJFnVGSTLMVSIjrriSASYVFlLFTrLKINSTS 

SYSLGRDQVASWYTIVIPVLNPLIYSIJ^^ (SEQ ID NO: 393) 
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ATGATGGGTAGAAGGAATAACACAAATGTGGCTGACTTCATCC 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCTCCT 

GGGAATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTATT 
5 TTTTCCTTACTCACCTGTCATTTATTGACCTCAGT^ 
TTAGCGAACTTACTGACTrCCAACTATATTTCCm 
TTTTGCCTTCTTGGGTACTGCTGAATGTTACCTTCT 

CAGCGATCrGCAGTCCTCTACACTACACAGTTATTATGTCCAAAAGGCTCr 

CATCACTGGGCCnTATGTGATTGGCm 
1 0 GATTGCATTTCTACGACTCAAACGTAATTCATCACTTm 

GCTCTGTCCTGCACTGATACATACAACACCGAAATCCT 

CCTGATGGTGTCCCITITCACAATATCTGCATCCTATGTGTO 

AAATTAATTCCACTTCAGGAAAGCAGAAAGCmCTCTAOT 

AGTCACCATCTTTTATAGCACTCTGATTTTTACTT 
1 5 TGGGAAGAGATCAAGTGGCTTCTGTTTTTTATACTATTGTG 

CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 

ACAGGACTCCAGGTAA (SEQ ED NO: 394) 



AOLFR212 sequences: 

MAGNNFTEVTWII^GFANHPE^ 
LAPmiFYSSTVTPKALVNFQSNRRSISFVGCFVQMW 
LYSVVMSQKVSNWLGVMPYVIGFTSSLISVWVISSIAFC^ 
EMVSFVLAGFTLLSSLLnTVTYimSAILRIQSAAGRQKAFS 

NTSSLTQAQVASVFYTIVIPMI^LIY^ (SEQ ID NO: 395) 



ATGGCTGGCAACAATTTCACTGAGGTTACCGTCTTCATCCTCTCTGGATT^ 

CTGAATTACAAGTCAGTCITITCTTGATGTTTCT 

AACCTGGGACTGATCACGTTAATC^ 

TCCTGAGCAATTTAGCATTTATTGACATATTTTACTCCT 

GTGAATTTCCAATCCAATCGGAGATCCATCTCCITrGTTGGCT 

TTTTGTTGGATTGGTGTGTTGTGAGTGTTTCCTTCTGGGATCAATGGCCTACAAT 

TAGCAATCTGCAATCCCTTACTO^ 

GGGAGTAATGCCATATGTGATAGGCITCACAAGCTCGCTGATATCTGTCT 
AGTTTGGCGTTCTGTGATTCCAGCATCAATCATTTTTTTTG 
ACTCTCCTGTGTAGATACATTCGGC^ 
CTTCTTAGCTCTCTCCnTATCATCACAGTC^ 

GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 
GTAACTATCTITTAIGGGTCTCTGATTTTCACCT 

GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACT^ 
ATCTACAGTCTGAGGAACAAAGATGTGAAAAATGCTCrTCTGAGAGTCATACATAGA 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

MNSLGKLVSMII^AHVFC^^ 
45 EAVIJFVFVIJFFYI^^ 

TITYGGCVAQLYISLALGSTECILIADMAL^ 
SSUHATFTLQLPLCGNHRLDHFICEW 
TQAVLRIKSVEARHKAFSTCSSHLTVVIIFYGra 
nYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCTCTCAGCTCATGTGTTCT 
ATTTAATTGTTTTGGATGTACCCATTCCATTCCTGCCTTAGGTGCGGATCCCCCr 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTTCATCCTTCTAGGCTTCT 
CTCGTCTGGAGGCTGTTCTCTTTGTAT^ 
55 AACTTCACCATAATCATCATCTCATATCTGGATCCCCCTCTTCATAC 
TCTCAGCAACCTCTCTTTACTGGACATCTGCTTCACT 
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TTAACITGCAAAGACCAAAGAAG 

TTCTCTGGCACTGGGCTCCACTGAATGTATCCTCTTGGCT 
ATTGCTGTCTGCAAACCCCTC^^ 
TGGCATCTATCTCCTGGCTCAGTGGTTTGGCT^ 
5 CAATTGCCTCTCTGTGGCAACCATAGGCTGGACCATTTTATTTGCGAAGTAC 
CAAGTTGGCTTGTGTGGACACCACTGTCAATGAATTGGTGCTTTTTGTTG 
TTGTTGTCATTCCACCAGCACTCATCTCCATCTCCTATG 

AGGATCAAATCAGTAGAGGCAAGGCATAAAGCCTrCAGCACCrGCrCCTCCCACCTTACAG 
TGGTGATTATATTCTATGGCACCATAATCTACGTGTACCTGCAACCTAGTGACAGCTATGC 
1 0 CCAGGACCAAGGGAAGTTTATCTCCCTC^ 

ATCATCTATACITrAAGGAACAAGGATATGAAAGAGGCTCTGAGGAAAOT 
AAATTGTGA (SEQ ID NO: 398) 



AOLFR214 sequences: 

1 5 MDKSNSS WSEFV1XGLCSSQKLQ1JFYFCFFSVL 
I^FVDICQASFATPKMIADFLSAHETISFSGC^ 
YVVmSRRTCTVLVMSWAVSLV^^ 
ILIVWSGII^I^TFSLLVSSYII^^ 

PLDKFIAIFYTVFTPVLNPIl^ (SEQ ID 

20 NO: 399) 



ATGGATAAGTCCAATTCTTCAGTGGTGTCTGAATTTGTACTGTTGGGACTCT 
AAAAACTCCAGCTTTTCTATTTTTGT^ 
AATCTTCTCATTATCCTCACAGTGACT 
25 CTTGGGAAACCTTTC(mTGTTGACATTTGTCA 
CAGATTTTCTGAGTGCACACGAGACCAT^^ 
ATTCACClTlTrACTGGAGGGGAGATGGTGCTACTTC 
TAGCCATATGCAAACCCITATACT^^ 

GGTAATGATCTCCTGGGCTGTGAGCTrGGTGCACACATTAAGCCAGTTATCATITACT 
30 AACCTGCCTITITGTGGACCTA^ 

CAAACTTGCCTGCCTGGACTCTrACATCATTGAAATACTAATTGTG 

CTTTCCCTAAGCACITTCTCTCTCTTGGTCAGCTCCT 

GCTCAAGTCTTCAGCTGCAATGGCAAAGGCATTTTCTACGCT 

GTAATATTATTCXITGGACCTrGC^^ 
35 GGATAAATTTCTTGCCATATTTTACACTGTTTTCA^ 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTACCT 

CAAGGAGAATTTCTGAAATGTCACTA^ (SEQ ID NO: 

400) 

40 AOLFR215 sequences: 

MAHTNESMVSEFVLLGLSNSWGLQLFFFAIFSIVYVTSVLGN\^ 

SFIDICQSNFATPKMLVDFFffiRKTO 

YSTIMNRIUX^VSISWAVGV^^ 

EMTLTNSGLISI^CFLALHSYTm^ 
45 PVDKFI^VFYTVOTLLNP^ (SEQ ID NO: 401) 



ATGGCTCACACAAATGAATCGATGGTGTCTGAGTTTGTA 
GGGGACTTCAACTTTTCITITrCG^^ 
AATGTCTTAATTATTGTCATTATTTCTTTTGACT 
50 CTCAGTAATCTTTCTTTCATTC 

AGACTTTTTTATTGAGCGCAAGACTATCTCCn^ 

CTTCACAGTTTTGTTGGGAGTGAGATGATGTTGCTTGTAGCTATGGCATATGACAGATT^ 
TAGCCATATGTAAGCCTCTC^^ 
TGTGTCTATTTCCTGGGCGGTGGGCGTTCTrCATTCT 
55 ACCTGCCATTCTGTGGTCCCAATGAGGTC 

GAGCrGGCTTGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCCT 
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ATATCATTGAGCTGTTTCCTGGCTTTAATTATTTCCTACACCATC 
ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCTITCTACATTAACT 
GTCATTCTTTTCTTCGGGCCTTGCATTTATT^ 
GGACAAATTTCTTTCTGTGTTCTACACTGTTTGTACT 
5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAAC 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR216 sequences: 
MDVGNKSTMSEFVLLGIiSNSWELQM^ 
10 T^imMSIASFATPKMITDYLTGHKTISro 
HYASVISPQVCVALWASWIMGVMH^ 
VLGLFMISTSGIIALSCFIVLFNS^^^ 

PI^SFLTDKII^VFYTIFTPTLNPnYTLR^ (SEQ ID NO: 403) 

1 5 ATGGATGTGGGCAATAAGTCTACCATGTCTGAATTTGTTTTGCTGGGGCT 

GGGAACTACAGATGTTTTTCITrATGGTGTT^ 

TAACAGCCTCATAGTCATCACAGTTATAG 

TGCTTACCAATCrTTCAATCATTGATATGTCTOT 

ACAGATTACCTAACAGGTCACAAAACCATCTCTTTTGATGGCT 
20 TTCTCCACCTTTTCACrGGAACTGAGATCATCTTACTCATC 

ATTGCAATATGCAAGCCCCTGCACTATGCT^ 

CGTGGTGGCTrCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCTC 
ACGTTACCATTCTGTGGTCCCTAT^^ 

CCAGTTGGCTTGTGTGGATACTrATGTTCTGGGCCTCTTTATGATCTCAAC 
25 ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCATAT^ 

GCATCATTCTTCCAGAGGATCATCTAAGGCCCmCTACTTGTACAGCT^ 

TCTrTCITGTTCITrGGGCCATGCATCTTCATCTACATG^ 

GACAAGATTCTGTCTGTGTTTTATACCATCTTTACTCCCACTCTG 

TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCT 
30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAVTEFILRGLSSSLELQIFYFLFFSrVYAAT^ 
SPTYFLLGNLSFTOMSLASFATPKMIADFLREHKAISFEGO^ 
35 RYVAICKPLHYLTIMSRRMCV GLVILS WTV'GIFHALSQLAFTVNLPFCGPNEVDSFFCDLPLVIK 
IAC\0)TmGWMISTSGML^V^^ 
CITIYVWPFTNFPIDKVLSWYTIYT^ 
(SEQ ID NO: 405) 

40 ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 
GAATTCATACTACGGGGTCTGTCCAGTTCTTTAGAACTCCAGATT^ 
CTCCATAGTCTATGCAGCCACTGTGCTGGGGAACC 
GAGCCACACCJTCATTCCCCTACGTACI^ 

CCTGGCCTCATTTGCCACCCCCAAAATGATTGCAGACTTCCTTAGAGAACACAA 
45 TCTTTTGAAGGCTGCATGACCCAGATGTTCTTCCTACATCT 
TACTGCTGATCTCCATGTCCTITGATAGGT^ 

ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGATACTTTCCrGGATTGTCGGCATCT 
TCCATGCTCTGAGTCAGTTAGCATTTACAGTGAATCTGCCCTTCTGTGGACCCAATGAAGT 
AGACAGTTTCTTTTGTGACCTCCCTTTGGTGAT^ 

50 TGGGGGTGTTCATGATCTCAACCAGTGGCATGATTGCCCTGGTGTGCTTCATCCTCTTGGT 
GATCTCTTACACTAT(L\TCCTGGTC 
GCCCTCTCCACGTGCAGTGCCCACTTTACTGTTGTGA 
CATTTATGTGTGGCCrTTCACAAATTTCCCAATAGACAAAGTACTCT 
TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 

5 5 CATGAGGAAACTAAGCAGCCATATCTTTAAATCTAGGAAGACTGATC 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 

METANYTKVTEFVLTGLSQTREVQLVLFVIFLSF^ 
LLDlWSSITAPKMLroFFVERKnSFGGCIAQLFFLHF^ 
5 TMNRRLCClLVAI^WMGGFfflSHQV^ 

ICSSGLISWCTIALIMSYAFLIAIXKKHSGSDEbTO 

SFSLDKWSWHTVIITLLNPIIY^ (SEQ ID NO: 407) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCTATC 
10 GGGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCT 
AATATCCTTATCATTTGC^^ 

GTTGGCTAATCTGGCCCTCCTrGATATTTGGTACTCTTCCATTAC^ 

TAGACnTCTTTGTGGAGAGGAAGATAATTTC 

CTTACACTTTGTTGGGGCTTCGGAG 
1 5 GCTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCGACGTCT 

GGTGGCTCrCTCCTGGATGGGGGGCTTCATTCATTCTATAATACAGGTG 

CGACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACAT 

TCCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 

GATCTCTGTGGTGTGTTTCATTGCT^ 
20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACAT 

TACCATTGTGGTGCTAATGTTC^ 

TTTCCCTAGATAAAGTGGTGTCT^ 

ATTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGGTGGTCACCAAATAT 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 

AOLFR219 sequences: 

MLTSLTDLCFSPIQVAEIKSLPKSMNETNHSRVTEFVLLGLSSSR^ 
LHLTVTSDSRLHTPMYFIXANL^ 
EMVIXVSMAYDRYVAICKPLHYMTVMSRRVCV^ 
30 KVDSFFCDIPLVTKIACro 

STLTAfflTVVTIJFFGPCIFIY\^FSSYSVDKVLA 
RYUCPSQVSVVIRNVLFLETK (SEQ ID NO: 409). 



ATGCTCACTTCATTAACTGATCTCTGTTTCTCT 
35 TCCAAAATCGATGAATGAGACAAATCATTCTCGGGTGACAGAATTTGTGTTGCTGGGACT 

TCTAGTTCAAGGGAGCTCCAACCmCTTGTTTCTT 

TCTGTTGGGCAACTTTCTCATCATCCTCACrGTGACCTCAGAT^ 

TGTACTTTCTGCTTGCAAACCTGTCATTTATAGACGTATGTGTTGCCT 

AAAATGATTGCAGACTTTCTGGTT^^ 
40 AGATTTTCTTTGTTCATCTCTTGACTGGCAGTGAAA 

GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 

GTGTTGTGCTCGTCCTCATTTCATGGTTTGTGGGCTTCATCCATACTAC 

TTCACTGTTAATCTGCCATTTTGTC^ 

TCTAGTGACCAAGTTAGCCTGCATAGACACTTATGTTGTCAGCTTACTAATAGT^ 
45 AGTGGCTTTCTTTCTCTGAGTTCCm 

ACAGTTAGGAATCGCTCCTCTGGAAGCATC 

TCACTGTGGTCACTTTATTCTTTGGACCATGCATTTTCATCT^ 

TACTCAGTTGACAAAGTCCTTGCTGTATT 

AATCTACACGCTAAGAAACAAAGAAGTGAAGGCAGCTATGTCAAAACTGAAGAGTCGGTA 
50 TCTGAAGCCTAGTCAGGTTTCTGTAGTC^ 
(SEQ ID NO: 410). 



AOLFR220 sequences: 

MKQYSVGNQHSNYRSIXFPFLCSQMTQLTASGNQTMVTEFIJSMF 
55 FILTGNLIMFIVIQVGMALHTPLYFFISVLSFLEICYT^ 
HSLGITESCVLTAMATORYIMCNPLRYP 
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NQfflQIFCDFTPVLSLACTDm 
CAAHLAWLLFFGSVAVMYHIFSATYSW 
HYQKRAGWAGK (SEQ ED NO: 411). 



5 ATGAAGCAATATTCAGTGGGTAATCAACAT^ 

GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
CTTCTCTATGTTCCCGCATGCGCACAG 

TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATCCAGGTC 
CCTGCACACCCCITrGTATTTCTTTATCAGTGTCCT 
10 CAACCACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTA(nTITrCCACTCACTTGG 

ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTTACCCAACCATCA 

TGATTCCCAAACTTTGTATCCAGCTGAC^ 

CITCCTGAGATTGCATGGATTTCCACCTTGCCITTCT 
1 5 ATTCTGTGATTTCAC^CCTGTGCTGAGCTTGGCCTGCACAGA 

GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCITCCTGGTCATTGCTCTATCCT^ 

TCCGGATTATTATAGTGATTCTGGGAATGCACT^ 

CACCTGTGCTGCTCACCITGCTGTGTTCTTGCTAlll 

TGAGATTCTCAGCCACCTACrCAGTGTTTTGGGACACAGCAATTGCTG 
20 CTTGCTCCCITITTCAACCCCATCA 

TTGGAAGGCTTTTC(^CTATCAGAAGAGGGCT (SEQ ID NO: 

412). 



AOLFR221 sequences: 
25 MRNIi>GGHVEEFVLVGFPTTPPLQLLLFVL 
I^FLELWYINVTIPIUXAAFLTQ 

LLYPSLMPSSIATRLAAASWGSGFFSSMMKLLFISQLSY 
ELVDFLIALVMILLPLLAWSS^ 

PRAMYTFNHNKnSVLYTHWFFNPAIY^ (SEQ ID 

30 NO: 413). 



ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGT(nTGGTGGGTTTCCCTACCACGC 
CTCCCCTCCAGCTGCTCCTCTTTGTCCTITTTTT^ 
ATGCACTTATTGTCTrCACAATATGGCT 
35 CTTGGCCATCTCTCTTTOT 

AGCCTTTCTTACCCAGGATGGTAGAGTCTCCTACGTAGGTTGCATGACCCAACTGTACT^ 
TTTATTGCCTrAGCCTGTACTGAA 

GGCCATCTGTGGACCCCTCCTTTACCCTAGTCTCATGCCTTCCAGTCTGGCCACT 
CTGCTGCCTCTTGGGGCAGTGGCTTCTTCAGCTCCATGATGAAGC^ 
40 TTGTCCTACTGTGGACCCAACATTATCAACCACTTTTTCT^ 
CCTCACCTGCTCTGAC^^ 

ATTCTACrCCCTCTATTGGCTGTGGTTTCATCATACACTGCCA 
GATCCCTACGTCCAGGGGACGCCACAAAGCCTTTTCCACnnrGTGCCGCT 
GTTGTTATCTACTACTCCTCCACTCTCTTCACCT 
45 CAACCACAACAAGATTATCTCTGTGCTCTACACT 

TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 
GTCACTATCCTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 



AOLFR222 sequences: 

50 MGQTmrrsWMDFWLGFSSS 

SFSETCYTLGIIPRJVO^GIAGGDQAISYVGCAAQMFFSASW 

HYASHMNPTLCAQLVITSFLTGYLFGLGMTLVIFHI^FCSSHEI^ 

ELRIFILSLLVIXVSFFFITISYAYILAAI^^ 

ASYSLERDQLIAMTYTVWPLL^ (SEQ ID NO: 415). 

55 
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ATGGGGCAGACCAACGTAACCTCCTGGAGGGATTTT 
GGGAGTTGCAGCTCCTTCTCTTTGCCTTGTTCCTCTCT 
AATGTCTTCATTATCATAGC^ 
CCTTTCCTTCCTATCCITCrCTGAGACCTGCT 
5 CTGGCCTGGCTGGGGGGGACCAGGCTAT^ 

TTCTGCCTCATGGGCCTGTACTAACTGCTTCCnTCTG 

TGGCCATCTGTGCTCCACTCCACTATGCCAGCCACATGAATCCTACCCTCTGTGCCCAGCT 
GGTCATTACnTCCTTCCTGACTGGATACCTCITrGG 
ACCTCTCATTCTGCAGCTCCCATGAAATC^ 
1 0 AGCCTAlGCCTGTGGAGATACAGGCCCGAGTGAGCT 
TCCTCTTGGTCTCCnTCITCTTCATCA 

AGGATCCCCTCTGCTGAGGGGCAGAAGAAGGCCITCTCCACn^ 
TGGTCATTATTCATTATGGCTGTGCTTCCTTCGTGTACCTGAGGCCCAAAGCCAGCT 
CTTGAGAGAGATCAGCITATTGCCATGACCTATACTGTAGTGACCCCCCTCOT 
15 TTGTTTATAGTCTAAGGACTAGGGCT 

ATTGCTGGGTAAAGGATGA (SEQ ID NO: 416). 



AOLFR223 sequences: 

MEAANESSEGISFVLLGLTTSPGQQRPLFVLFLLLYVASLU5NGLIV 
20 HL£FADLCFASVT\TPKMLAN^ 

HPLPYATRMSRAMCAALVGMAWLVSHVHSLL^ 
SDTHHIQLLIFTEGAAVVVTPFLLILASYGAIAAAVLQIPSASGRLRAV 
VIAVYFQATSRREAEWGRVATVMYTVVTPI^ 
(SEQ ID NO: 417). 

25 

ATGGAGGCTGCCAATGAGTCTTCAGAGGGAATCTCATTCGTTTTATTGGG 
GTCCTGGACAGCAGCGGCCTCT(nTrGTGCTGTTCrTGCT 
GGTAATGGACTCATTGTGGCTGCCATCCAGGCXIAGT^ 
TCCTGCTGGCCCACCTGTCCTTTGCTGACCTCTGTTT 
30 TTGGCCAACnTGTTGGCCCATGACCACTCCATCTCGCTGGCTGGCTGCCTG 
ACTTCTTCTTTGCCCTGGGGGTAACT 

CTACGTGGCCATCCGGCACCCCCTCCCCTATGCCACGAGGATGTCCCGGGCCATGTGCGCA 
GCCCTGGTGGGAATGGCATGGCTGGTGTCCCACGTCCACTCCCTCCTGTATATCCTGCTCA 
TGGCTCGCTTGTCCTTCTGTGCTTCCCACCAAGTGCCCCACT^ 
35 CTCTTAAGGCTCTCGTGCTCTGACACCC^ 

CCGCAGTGGTGGTCACTCCCTTCCTGCTCATCCTCGCCTCCTATGG 

CGTGCTCCAGCTGCCCTCAGCCTCTGGGAGGCTCCGGGCTGTGTCCACCTGTGGCTCCCAC 
CTGGCTGTGGTGAGCCTCTTCTATGGGACAGTCATTGCAGTCTACrrTCCAGGCCACATCCC 
GACGCGAGGCAGAGTGGGGCCGTGTGGCCACTGTCATGTACACTGTAGTCACCCCCATGC 
40 TGAACCCCATCATCTACAGCCTCTGGAATCGCGATC 

CATTGGGCGAAGGATCTCAGCTAGTGACTCCTGA (SEQ ID NO: 418). 



AOLFR224 sequences: 

MGSFOTSFEDGFILVGFSDWPQLEPILFWIFIFYSLTI^ 
45 LDLCFTTSTWQLLINLCGVD 

MAIMHPHLCQTIA1ASWGAGFVNSUQTG 
EAKWVARVIWAWAALILG^ 

YLQSIHNYSEREGKFVALFYTnTPIL^ (SEQ ID NO: 

419). 

50 

ATGGGAAGTTTCAACACCAGTTTTGAAGATGGCnTCATTT^ 
CGCAACTGGAGCCCATCCTGTTTGTCTTTATTTTT 

AACACCATCATCATCGCTCTCTCCTGGCTAGACCTTCGGCTGCACACACCTATGTA 
TCTCTCTCATCTGTCCCTCCTGGACCTCTGOTCACCACC^^ 
55 TCAACCTTTGCGGGGTGGACCGCACCATCACCCGTGGAGGGTGTGTGGCTCAGCTCTTCAT 
CTACCTAGCCCTGGGCTCCACAGAGTGTGTGCT 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 

GGCTATCGCCTCCTGGGGTGCGGGTTTCGTC 

GCCATGCCTCTCTGTGGCC^ 

GTTGGCnTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACITATTCrAGGCTCCTA^ 

AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTTGTGGGTC 
GTAGTTTTCCTTTTTTATGGCT 

TGAGCGTGAGGGAAAATrTGTrGCCCTTTTTTATACT^ 

TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCTCTGTGGAAAGTACTATGGAGGG 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR225 sequences: 
MENYNQTSTDFILLGLFPPSro^ 

LNYISTIVPKMASDFLHGNKSISFrGCGIQSFFFIALGGAEALLLAS 
1 5 SKRVCVLMITGSWnGSINACAH^ 

FI^ATIFLVFPFIGISCSYGQVLFAVYHMKSAEGKX^ 

LRSPTEDKVIAVFYmTPMLNPIIYSLRNKEVMGALTRVS (SEQ ID NO: 421). 



ATGGAAAATTACAATCAAACATCAACra 
20 TAATTGACCTTTTCTTCTTCATT 

TGTCCATGATTCTTCTCATCrrTCTTGGACACCCATCTCCACACACCCATGTA 

AGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCAT^ 

TTTTCTGCATGGAAACAAGTCTATCTCCTTCACTGGGTGTGGGATTCA 

TGGCATTAGGAGGTGCAGAAGCACTAOTITGGCATCTATGGCCT^ 
25 TATTTGCTTTCCTCTCCACTAT 

ACAGGGTCTTGGATCATAGGCrCGATCAATGCTTGTGCTCACACTGTATATGTACTCCATA 

TTCCTTATTGCCGATCCAGGGCCATCAATCATTTCITCTGTGATC^ 

CTGGCCTGCATGGACACCTGGGTCTATGAGGGCACAGTC 

TCGTGTTTCCCTTCATTGGTATT^ 
30 ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCTCACTGTA 

GTAACTTTCTACTATGCACCTTTTGTCTACAOT 

AACAGAGGACAAGGTTCTGGCTGTCITCTAC^ 

ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

35 

AOLFR226 sequences: 

MEWIUSKSGRVSEFVLLGFPAPAPLQVLLFAIXLLAYVLVLTENTLm 
ANMSFLEIWYVTVTIPKMLAGFVGSKQDHGQLISFEGCMTQLYFFLGLGCT 
RYMAICYPLHYPVTVSGRLCVQMAAGSWAGGFGISM^ 
40 NLSCTDMSTAELTDFIIAIFILLGPLSVTGASWMTGAVMffl 
YAASIFIYARPKAl^AFDTNKLVSVLYAVr^ 

KKASRNV (SEQ ID NO: 423). 

ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTTCCCTGCT 
45 CCTGCGCCACTACAGGTACTATTGTTTGCCCTTTTGCTGCTGGCCT 

TGAGAACACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 

TTTTTTCTAGCTAATATGTCCTTTCTGGAGATCTG^ 

G<mT3CTGGCTTTGTTGGATCC 

ATGACACAGCTCTACTTTTTCCTTGGCTTGGGCTGCACT 
50 GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACTACCCAGTCATTGTCAGTGGCC 

GGCTGTGTGTGCAGATGGCTGCTGGCTCnTGGGCT 

AGTTTTTCTTATTTCTGGCCTCT 

ATGTCTCTCCATTGCTCAACCTCTCATGCACTGA 

ATCCTGGCCATTTTTATTCTTCTAGGGCCACTCTCTGTCACTGGGGCCT 
5 5 TACTGGTGCTGTGATGCACATATCTC 

GCCTCTCATCTCACTGTTGTGATAATCTrCTATGCAGCCAGTATCTTCATCT 
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AAAGGCACTCTCAGCITITGACACCAACAAGTTGGTCTCTGTACT 
CCATTGCTCAATCCCATCAT^^ 

GTACTCTGCACCTGTACCAGCACCAGGATCCTGACCCCAAGAAAGCTAGCAGAAATGTATA 
G (SEQ ID NO: 424). 

5 

AOLFR227 sequences: 

MEPQNTSTVTNFQLLGFQNIXEWQALIJVIFIX 
I^FLEVWYTSTTWLLLANLLSWGQAISFSAOVIA 
LRYPFLMHRGLCARLVWSWCTGVSTGFOISMMISRLDFCGRNQINHF 
1 0 YITE V1TFILSIA VLaCFFLT^^ 

CPSPHLLPEINKnSVFmn/TPLL^ 

LY (SEQ ID NO: 425). 



ATGGAGCCCCAAAATACCTCCACTGTGACTAACTTTCAGCT 
1 5 TTGAATGGCAGGCCCTGCTCTITGTCATTTTCCTGCTCATCT 
AATGTTGTCATCAT<^CCGT^ 
TCCTCCAGCATCTCTCCTTTCTC 

GCCAACCTGCTGTCCTGGGGCCAAGCCATCTCCITCTCTGCCT 
TCTTCGTATTCCTCGGCGCC^ 

20 CTGGCCATCTGCAGCCCACTCCGCTACCCCTTTCTCATGCATCGTGGGCT 
GGTGGTGGTCTCATGGTGCACAGGGGTCAGC^^ 
AGGTTGGACTTCTGTGGGCGCAATCAGATTAACCATTTCTTCT 
TGCAGCTCTCCTGTTCCAGAGTTTATATCACCGAGGTGACCATCTTCATCCTGT 
GTGCTGTGCATTTGTTTTTTTCTGACACTGGGGCCCT 

25 GAGAATCCCTTCCACCTCTGGCCGGAGAAAGAC 

GTTGTCACTCTCTACTACGGGACCATGATCTCCATGTATGTGTGTCCCAGTCCCCACCT^ 
GCCTGAAATCAACAAGATCATTTCTGTCTrCTACACTGTGGTCACACCACTGCT 
GTTATCTACAGCITGAGGAACAAAGACTTCAAAGAAGCTGTTAGA 
AAATGTGGTATTCTATGGAGTACAAGTAAAAGGAAGTTCCTTTATTAG (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MFYWQIPFQLYHISFVYPTELWSRAnPCMPTLSFWVCSAT^ 
IILIEnDSRIJITPMYFLLSQLSLRDILYISTIWKML 
FFLLGLMSCDRYVAICNPLHYPDmsmCWLIVAAAWLGGSro 
35 HFFCEVPALLKI^CTOTSAYETAMYVCCIMMLLIPFSVI 
CSSHMVWSLFYGAAMYTYVLPHSYHTO 
WGRCVSSGKVTTF (SEQ ID NO: 427). 



ATGTTTTATGTAAATCAGATACC^^ 
40 GCTATGGAGCAGAGCAATTATTCCGTGTAT^ 

ACGCCCGTTTCCCCTGGCTTCTTTGCCCTCATTCTCCT^ 

CAACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 
CTGCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCAT^ 
GGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTC 
45 CTCTACTITGACCTrAGCAGGGGCTGAGTT 

CGTAGCCATCTGCAACCCTCTGCACTATCCTGACCT 

ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCT 

TGCAGTTCCCCHTCTGTGCCTCT^ 

CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 
50 TGATGCTCCTCATCCCTTTCTCTGTGATCTCGGGCTOT 

TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 

GTGGTTGTCAGCCTCTTCTATGGG 

CACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCT^ 

CCACTCATTTACAGCCnTAGGAACAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGG 
55 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 
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AOLFR230 sequences: 

MGMEGLLQNSTNFVLTGLITHPAFPGLLFAIW 
QLSMDTmcriVPKMLQDLLSKDKTISFLGCAVQIFLYL 
LRYPLLMNRRVCLFMWGSWVGGSI^ 
5 LYETLMYACCVUVOXP^ 

TNVIJPHSYHTPEKDKWSAFYmTC 
KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTCnTCTCCAGAACTCCACTAACTTCGTCCTCACAGGC 
10 ATCCTGCCTTCCCCGGGCrTCTCTTTGCAATAGTOT 

GCCAACTTGGTCATGATTCTGCTCATCCACATGGACrCCCGCCTCCACA 

CTTGCTCAGCCAGCTCTCCATCATGGATACCATCTACATCTGTATCACT^ 

TCCAGGACCTCCTGTCCAAGGACAAGACCATTTCCTTCCTGGGCTGTC^ 

CCTCTACCTGACCCTGATTGGAGGGGAATTCTTCCTGCTGGGTCT 
1 5 TATGTGGCTGTGTGCAACCCTCTACGGTACCCTCTCCT 

CATGGTGGTCGGCTCCTGGGTTGGTGGra 

ATGAGTTTCCCCTTCTGTAGATCCCGAGAGATC^ 

GCTGAAGTTGTCnTGCACAGACACGTCACTCTATGAGACCCTGATGTATGCCTGCT 
CTGATGCrGCTTATCCCTCTATCTGTCATCTCTGTCTCCT 
20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCTTTGCTACGTGTTCCT^ 
ATGGTGGTGAGCGTTTTCTACGGGGC^^ 
ACACTCCAGAGAAAGATAAAGTGGTGTCTGCOT^ 

CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTTCCTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 
25 NO: 430). 



AOLFR231 sequences: 

MERANHSWSEFILLGLSKSQNLQIIi^GFSVVFVGI^ 
SQDMILASFATPKMIVD^ 
3 0 LHYMTIMSPRVLTGLLLSSYAVGFVHSSSQMAFMLTLPFCGPNVIDSFFOT 
LQLLVIADSGLLSLVCFLLL^ 

PFSRYSVDKILSWYTIFrPLLNPIIYTLRNQEVK^ (SEQ ED NO: 431). 

ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTTTGTTGGGA 
35 AAAATCTTCAGATTTTATTCTTCTTGGGATTCTCT^ 
AACCTGCTCATCTTGGTGACTGTGACCT^ 
GCTTAGCAACCTCTCCTGCATTGATATGATCCTGGCTTCITI^ 

TAGATTTCCTCCGAGAACGTAAGACCATCTCATGGTGGGGATGTTATTCCCAGATGTTCTT 
TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 
40 GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 
TACTGTTATCCTCCTATGCAGTC^ 

ACTTTGCCCTTCTGTGGTCCCAATGTTATAGACAGCrT^ 

TAAACTTGCCTGCAAGGACACCTACATCCTACAGCTCCTGGTCATTGCTGACAGTGGGCTC 
CTGTCACTGGTCTGCTTC 
45 GTACCGTGCTGCTAGTCGATCCT^ 
TGACTCTGTTCTTTGCTCCGTGTC^ 
GATAAAATTCTTTCTGTGTTTTACACAATTTTCACACCT 

ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 

50 

AOLFR232 sequences: 

MDMTWMASHTGWSDFILMGLF^ 
VlPVVITJVLALSGNAVLILLmCDAH^ 
APECGMQMFFWTLAGSEFFLIATI^^ 
55 GFTFTPITMTFPFRGSREIHHFFCEVPAVLNLSCSDTSLYEIFM^ 



-180- 



WO 01/68805 



PCT/US01/07771 



TffiGMNSAEGRKKAFATCSSHLTV^ 

LIYSLRNKDVMGALKKMLTVEPAFQKAME (SEQ ID NO: 433). 



ATGGACAACATCACCTGGATGGCCAGCCACACTGGATGGTC 
5 T(^CAGACAATCCAAACATCCAATGGCCAATATCACCTGGATGGCCAACCACACTGGATG 
GTCGGATTTCATCCTGTTGGGACT^ 
GTCATTTTTGTGGTTTTCCTGATGGCGTTGTCT 

CTGTGACGCCCACCrCCACACCCCCATGTACTTTTTCATCAGTCAATTGTCT 
TGGCGTACATTTCTGTCACTGTGCCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAA 
10 GATCTCAGCCCCTGAGTGTGGGATGCAGATGTTCTTCrrACGTGACACrAGCAGGTTC^ 
TTTTTCCTTCTAGCCL\CCATGGCCTATGACCGCT 

CCCTGTCCTCATGAACCATAGGGTGTGTCTCITCCTGTCATCAGGCTGCT 
CAGTGGATGGCTTCACATTCACTCrc^ 

GATTCATCATTTCTrCTGTGAAGTTCCTGCTGTATTGAATCTCT 
1 5 TCTATGAGATTTTCATGTACTTGTGCTGTGTCCrCATGCrCCTCA 
TCAAGCTCCTATTTACTCATCCTCCTC 
AAAAGGCCmGCCACCTGCTCCTCCCACCTGACTGTGGT 

ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGATGGTATCT 
TCTTCTATACCATCCTCACTCCAGTGGTGAACCCTTTAATCT 
20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCT 
TAG (SEQ ID NO: 434). 



AOLFR233 sequences: 
MANTTRMANHTGKIJDFII^ 
25 FFISQLSLMDMAYISVTWKMLLDQ 
YVAICHPLRYPVLMNHRV^ 
LSCSDTSLYETLMYLCCVL^^ 
GAAVYTYMLPSSYHTPEKDIV^ 
(SEQ ID NO: 435). 4 

30 

ATGGCCAACATCACCAGGATGGCCAACCACACTGGAA^ 

TCTTCAGACGATCCAAACATCCAGCT^ 

GCGTTGTCTGGAAATGCTGTCCTGATCCTTCT 

CCATGTACTITrTCATCAGTCAATTGTCTCTCATGGA 
35 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCCCTGAGTGTGGG 

ATGCAGATGTTCCTCTATCTGACACTAGCAGGTTCGGAATTTTTCCT 

CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCTGTCCTCATGAACCATAGG 

GTCTGTCTTTTCCTGGCATCGGGCTGCTGGTTCCTGGGCTCAGT 

TCCCATCACCATGAGCrTCCCCTTCTGCAGATCCTGGGAGATTCATCATTTOT 
40 TCCCTGCTGTAACGATCCTGTCCTGCTCAGACACCTCACTCTATGAGACCCT 

TGCTGTGTCCTCATGCTCCTCATCC 

CCTCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCTTTGCCACCT^ 
CTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCCGTCTACACCT 
GCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTGTCTTCTATACCATCCT 
45 GGTGCTGAACCCnTTAATCTATAGTCnTAGGAATAAGGATGTCATGGGGGCT 
ATGTTAACTGTGAGATTCGTCCTTTAG (SEQ ID NO: 436). 

AOLFR234 sequences: 

MPNSTTVMEFIXM^ 
50 LSIUDACYISVTVPTSCVNSLLDSTT^ 

HYPVIVNSRICIQMTLASLLSGLWAGMHTGSTFQLPFCRSNVIHQFFCD 
VMT^SALGVGGGCFIFni^YIHIFSTVLGFPRGAD 

AffAATQDLIISGFYSIMPPLFNPIIYSIJ^^ (SEQ ID NO: 437). 

55 ATGCCCAATTCAACCACCGTGATGGAATTTCT 

TACAGATTTTACATTCTGCATCCTTCTTrATGTTG 
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CTCATTGTGACCGTC^CCACCTOT 
GAATCTGTCTATCITGGATGCCTGCTACATTTCTGTT 
CCCTACTGGACAGCACCACCATTTCTAAGGCGGGATGTG 
TTTTTTTGTATATGTGGAGCTTCTGTTTCTCACCATTATGG 
5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCT 

GGCCTCCCTACTCAGTGGTCTrGTCrATGCAGGCATGCACACTGGCAGCACATTCCAG 
CCCTTCTGTCGGTCCAACGTTATTCATCAATTCTTCTGTGACATCCCCT 
CTCTTGCTCTGACACCrTCAGCAATGAGGTCATGAT^ 
GGCGGCTOTTTCATC^ 
10 TCCAAGAGGAGCAGACAGAACAAAGGCCTTTTCCACCTG 
TCAGTCITCCTCAGTTCATGCTCTT 

CCAGGATCTGATCCTTTCTGGTTTTTATTCCATAATGCCTCCCCT 
CAGTCITAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATCATGAAGAGAAT^ 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR235 sequences: 

MDGVM)SSLQGFVLMGISDHPQLEMIFFI^^ 

SSLDLAFATSSWQMLINLWGPGKTISYGGQTQLYVFLWLGATECII^ 
RYTAIMNPQLCWLLA\^CLGGLGNSVIQSTFTLQLPLCGHRRVE 
20 NQAVLNGVCIWTAVPLSnVlSYC^ 

LLPAKNSKQDQGOISLFYSLVTPMVNPLIYTLRNMEVKGA^ (SEQ ID NO: 

439). 



ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCnTrGTTCTGATGGGCATATCAGACCATC 
25 CCCAGCTGGAGATGATCTTTTTTATAGCCATCCTOT 
AACTCAACCATCATCTTGCmCCCGCCTGGAGGCC 
CCTCAGCAACCTCTCCTCCTTC^ 

TCAATTTATGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 
CTTCCTTTGGCTGGGGGCCACCGAGTGCATC 
30 GTGGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCTGC 
TGGCTGTGATTGCCTGCCTGGGTGGCITGGGCAACT 

GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCACC 
TTCTTCACTGCAGTCCCACTAAGCATCATCGTGATCrCCTACrGCCTCATTG 
35 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTC^^ 
GCTGGTGGTGTTCCTCTTCrATGGCTCAGCCAGCTATGGGTATCTGCTTCC^ 
AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGTTGGTCACACCC^ 
ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOLFR236 sequences: 

MTSQERDTAIYSINVSFVAKGMTSRSVCEKMTMTTEOT 
LFLLIYSITVAGNLLILLW^ 

FEGCAVQLYCFHFLASTECFLYTVMAYDRYLAICQPLHYPVAMNRRM 
45 AAfflTSLTI^LYCGPCHIAYFFCDIPPVLKIACTDTTI^ 

AVDmTAQGRQRAFSPCTAQLTGVLLYYWPVCrYLQPRSSEAGAGAPAV^ 
TLRNKEVKHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTCAGGAAAGGGATACAGCTATTTATTCCATTA^ 
50 GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACTTCTTCCTGGAGGGTTTGAGGTACACC 
CTTCCTCCTCTTCCTCCTCATCTACAGCATC 

CTGTGGGCTCTGACTCTCACCTCAGCnTACCCATGTACCACTTCCTGGGGCACCT 
CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGG 
55 ATGGGAAGGTGATCTCCTTTGAGGGCTGTGCCGTACAGCTTTATTGC^ 

CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTC^ 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 

TGGGCCATAGGTGCCACGCACGCTGCAATCCACACCTCCCTCACCTrCCGCCTGCT 

GTGGGCCTTGCCACATTGCCTAOT 

ACAGACACCACCATTAATGAGCTAGTCATGCTrGCCAGCATTGGCATCGTGGCTGCAGGCT 
5 GCCTCATCCTCATCGTTATTTCCrACAT^ 

GCCCAGGGCCGGCAGCGGGCCTTCTCCCCCTGCACTGCCCAGCTCACTGGGGTGCrCCTGT 

ACTACGTGCCACCTGTCTGTATCTACCT 

CCCTGCTOTCTTCTACAC^ 

ACAAGGAGGTGAAGCATGCTCTGCAAAGGCTTTTGTGCAGCAGOT 
10 CAGGCAGCCCACCCCCATAG (SEQ ID NO: 442). 



AOLFR237 sequences: 
MDQRNYTRVKEFTFLGITQSRELSQV^ 

RmSIU)ICFSSITAPKVLIDLLSETKTISFSGCVTQMITFHLLGGADWS^ 
1 5 HYMTMSRGRCTGLIVGFLGGGLVHSIAQISLLLPLPVCGPNVLDTFYCDVPQV^ 
LE3JLMSNNGLVSWF\TOT^ 

RPFTALPTDTAISVTFIVISPLn^IIYTLRNQEM (SEQ ID NO: 

443). 

20 ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTT^ 

GAGAACTGAGCCAGGTCTTATTTACCTTCCTGTTTTTGGTC 

AAACnTCCTCATCATGGTTACAGTTACCTGTGAATCTCACCTTCATACGCCCATGTA 

TGCTCCGCAACCTGTCTATTCTTGACAT 

ATAGATCTTCTATCAGAGACAAAAACCAT^ 
25 TCTTCCACCTTCTGGGGGGAGCAGACGTTTTTTCTCTCT 

ATAGCCATCTCCAAGCCCCTGGACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 

TCATCGTGGGCTTCCTGGGTGGGGGGCTTC^ 

CCCACTCCCTGTCTGTGGACCCAATGTC 

TCAAACTTGCCTGCACTGACACCITCACTCTGGAGCT 
30 AGTCAGTTGGTTTGTATTCTTCXITCTCCTCA 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 

TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCT 

ACAGACACTGCCATCTCTGTCACCTTCACTGTCATCTCCCCrrTTGCT 

CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 
35 AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAPENFTRVTEFILTGVSSCTELQIPLFLWLVLYVLTM^ 
AIINLGNSTVIAPKMLMNFLVKKKTTSF 
40 LLYMVWSRRLCLLLVSLTYL^ 

TTVHFISAATNLFFSMITVLVSYFNIVI^IL^ 

QTNHSLDTDKMAS VFYTLVIPM^ SFKSM (SEQ ID NO: 

445). 

45 ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTCACAGGTGTCT 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTCCTAGTGCTCTATGTGCTGAC 
GAACCTGGGCATCATCACCCTGAC^^ 

TCCTGAGACATCTAGCTATCATCAATCTTGGCAACTCTACTGTCATTGCCCCT 

ATGAACTTTTTAGTAAAGAAGAAAACTACCTCATTCrATGAATGTG 
50 GGTTCTTGTTCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCTA 

TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCTCGGCGG 

TGGTGTCCCTCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGT^ 

TCTGTGTCTTATTGCTCTTCTAAT^ 

AGCATTATCTTGCTCTGATACnTACATACCAGA 
55 AATTTGTTTTTTTCCATGATTACAGTTCTAGTATCrrT 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCTTTTCCACCTGCGCrTCGCATATGATA 
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GCAGTCACGGTTTTCTATGGGACAATGCTATTTATG 
CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACAT^ 
CTTGATCTACAGCCTGAGGAATAATGATGTAAATGTTGCCTTAAAGAAATO 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQNYSLVSEFVmGLCTSRHLQNFFFIFFFGVYVAIMLG^^ 
NLAFLDMWLASFATPKMIRDFLSD 
KPLHYMTLMSWQTCIRLV^ 
1 0 DTYVLGIIMISDSGLI^LSCFLLIX^^ 

YVRPFSRFS\HDKlJi>WYTIFI?^ (SEQ ED NO: 447). 

ATGGACCCACAGAACTATTCCrrc^ 
GACATCTTCAAAATTTTTTCmATATTm 
1 5 AACCTTCTCATTTTGGTCACTGTAATTTCTGATCCCTG 

CCTGCTGGGGAACCTAGCITTCCTGGACATGTGGCTGGCCT 

ATCAGGGATTTCCTTAGTGATCAAAAACTCATCTCCTTTGGAGGATGTATC 

TCITCTrGCACTTTACTGGTGGGGCrGAGATGGTGCT 

ATATGTGGCCATATGCAAACCCTTGCATTACATGACTTTGATGAGTTGGCAGA OT 
20 AGGCTGGTGCTGGCITCATGGGTCGTTGGATTTGTGCACrCCATCAGTC^ 
CTGTAAATTTGCCTTACTGTGGCCCCAATGAGGTAGACAGCTTCTTCT 
GTGATCAAACITGCCTGCATGGACACCTATGTCTTGGGTATAATTATGATCTCAG 
GGTTGCTTTCCTTGAGCTGTTTTCTGCTCCT 

ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACITGCTCTG 
25 TGGTAGTGACGCTGTTCITTGG 

TCTGTGGACAAGCTGCTGTCTGTGTTTTATACCATTTT^ 

CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). 



30 AOLFR240 sequences: 

MAGENHTTLPEFLLLGFSDLKALQGPLFWVVLLVYLVTLLGNSLm 

QLSVVELFYTTDrVTRTLANLGSPHPQAISFQGCAAQMYV^ 

QPLRYSTLLSPRACLAMVGSSWLTGIIT^^ 

SEISVMTATIVFIMIPFSLIWSYIR1LGAILAMASTQSRRK 
35 AGSSVTTDRVLSLFYTVITPM^ (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTCCTCCITCT 
AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCTGGTCT 
TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCT 
40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCTrCTACACCA 

GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCTTTCCAGGGCTGTGCAGCCCAGATG 
TACGTCTTCATTGTCCTGGGKDATCrCGGAGTGCTGCCTGCT 

GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTCTTGAGCCCACGGGCCTGC^ 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 
45 ATCTTCTCTCTACCTTTTCGCAGCCACCCGAT 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTC1TCATTATGATCCCCTTCTCTCTGATTGTCACCT 

CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCTGCTCCTCCCA 
TCTGCTCGTGGTCTCTCTCTTCTTTG 
50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCTC1TCTACACAGTCATCACACCCATGCT 
CAACCCCATCATCTACACCCTTCGGAACAAGGA 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ID NO: 450). 



AOLFR241 sequences: 
55 MPQILIFTYLNMFYFFPPLQILAENLTMVTEFLLLGFSSLGEIQ 
VIHLDKSLHTPMYFFLGILSTSETFYTFVILPKMLm 
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LGVMGYDRYAAICHPLHYPTLM 
YPCDISAVIIIACTmi)VNEFVIHCG\^ 
HJ^VVIVHYGCASFIYIJU>TA>^ 
KKGSLKLYN (SEQ ID NO: 451). 

5 

ATGCCCCAAATTCTTATATTCACATACCTGAATATGTTTTACTT 
CTTGGCAGAAAACCTCACCATGGTC^ 
GAAATTCAGCTGGCCCTCTTTGTAGTTTT^ 
TGTCACCATTATCAGTGTCAT^^ 
1 0 TTGGCATTCTCTCAACATCTGAGACOT 

AATCTACTTTCTGTGGCCAGGACAATCrCCTTCAACTGTTGTGCT 

CCTTGGTTTTGCCATTACC^ 1 
CCATTTGTCACCCTCTGCATTACCCCACTCTrATGAGCTGGCAGGTGTGTGGAAAACT 
AGCTGCCTGTGCAATTGGTGGCTTCTTGGCCTCTCTTACAGTA 
1 5 TCCCITITrGTAGCGCCAACAAAGTCAATC 

CTGGCTTGTACCAACACAGATGTTAACGAATTTGTGATATTCATTTGTGGAGT^ 
TTGTGGTTCCCTTTCTGTTTATCTGTGTTTCTTATCTCT 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTCCACCTGCGCCTCTCACCT 
TTATTGTTCATTATGGCTGTGCITCCrTCATCTACCTGAGGCCTACAGCAAACT 
20 AACAAAGACAGGCTGGTGACGGTGACATACACGATTGTCACTCCATTACTAAACCX:CATG 
GTTTATAGCCTCAGAAACAAGGATGTCCAACnTGCTATCAGAAAAGTGTTGGG 
GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 



AOLFR242 sequences: 
25 MNTTLFHPYSFII.LGIPGLESMHLWGFPFFAVFLTA 

SmPGLSTSTIPKMLGTFWFTLmsraGCLTQMFFIHLCTGMES 
TLVLTNKVVSVMAIAff^ 

LCAISILWDIIAJVISYVQILCAVFLLSSHDARLKAFST 

NIPHFIHILIAJsFFYVVIPPALNSVIYGW (SEQ ID NO: 453). 

30 

ATGAATACCACTCTATTTCATCCTT^ ' 
TATGCATCJrcrGGGTTGGTTTTCCTTTCTTTGCT 

TCACCATCC1TI"1TGTGATTCAGACTGACAGTAGTCTCCATCATCCCATGTTCTACTTCCTG 
GCCATTCTGTCATCTATTGACCCGGGCCTGTCTACATCCACCATCCCTAAAATGCTTGGCAC 
35 CTTCTGGTTTACCCTGAGAGAAATCTCCTTTGAAGGATC 

ACCTGTGCACTGGCATGGAATCAGCTGTGCTTGTGGCCATGGCCTATGATTGCTATGTGGC 
CATCTGTGACCCTCTTC^ 

CTGGCCATCTTTCTGAGACCCTTAGTCTITGTCATACCCm 

TCCATTTTGTGGACACCAAATTATTCCTCATACTTATGGTGAGCACATGGGCATTGCCCGC 
40 CTGTCTrGTGCCAGCATCAGGGTTAACATCATCTATGGCnTATGTGCCATCTCT^ 
CTTTGACATCATAGCAATTGTCATTTCCTATGTACAGATCCTTTGTGCT 
CTTCACATGATGCACGACTCA^ 

GACTITCTATATGCCTGCATTTTTCTCATTCATGACCCATAGG 
ACTTTATCCACATTCTTCTGGCTAATTTCTATGTAGTCATTCCACCT 
45 ATTTATGGTGTCAGAACCAAACAGATTAGAGCACAAGTO 
AA (SEQ ID NO: 454). 



AOLFR243 sequences: 
MEQVNKTVVTUBFWLGFSSLARL^^ 
50 SCSEICYTFVIVPKMLVDLLSQKKTISFLGCMQMFSFI^ 
YSVLMGHGVCMGL3S1AAACACGFWSLVTTSLVFHLPFH 
SQLVIFMLGVFALVIPLLLILVSYIRnSAIIiCJPSSVGRYKTFS 

TNYTSSQDTLISVSYTILTPLFNPMIYSLRNKEFKSALRRT^ (SEQ ID NO: 455). 

55 ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCGTCCTCGGCTrCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCTGCTCCT 
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AATGCAATCATCATTTCCACCATTGTGCT 
CCTTGCCATCCTTTCHTGCTCT^^ 

TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGG 
TTCCTCTTCTTTGGCTCCTCTCACTCCTrCCT 
5 GGCCATCTGTAACCCACTGCGCTACTCAGTGCTCATGGGACATGGGGTGTGTATGGGACT 
ATGGCTGCTGCCTGTGCCTGTGGCITCACTGTCTCCCTGGTCACCAOT 
TCTGCCCnTCCACTCCrCCAACCAGCTCCATCACITCT^ 
AACTGGCATCTCAGCACTCCGGCITCAGTCAGCTGGTCATATTCATGCI^ 
CTTGGTCATTCCTCTGCTACTrATCCTAGTCTCCT 
10 AAATCCCTTCCTCCGTTGGAAGATACAAGACCrTCTCC 
GTAACTGTTCACTACAGTTGTGCCTCTTTC 

AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCTrACCCCATTGTTC^ 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456). 

15 

AOLFR244 sequences: 

MWQEYYFLNVFFPLLKVCCLTINSHW 
MGLFNRKJETSGLIFAnsnFFrALMANGVMIFLIQTO 
LVNYLLDQRTISFVGCTAQHFLYLTL^ 
20 IAGSWFGGSLDGFIXTPITMSFPFCWSREINHFFCEAPAVLKLACADTAL 
IPFSVYLASYARILTTVQCMSSVEGRKKAFATCSSH^ 

DKVLSWYTILTPMLNPLIYSLRNKDVTGALKRALGRFKGPQRVSGGW (SEQ ID NO: 457). 



ATGTGGCAAGAATACTATTTTTTAAATGTTTTC^ 
25 AATTAATTCACATGTTGTTATTTTACTGCCCTGGGAATGCTATC 

TACCTTATATCGGCACAACTGTAG 

CACTITCATGGGGCTGTTCAACAGAAAGGAAACCT^^ 

ATCATCTTCTTCACCGCACTGATC^ 

TGCGCCTTCATACACCCATGTACTrCCT^ 
30 ATTTCCACTATTGTGCCTAAGATGCTGGTTAA 

TGTGGGGTGCACAGCTCAACACTrCCTCTACCTTACCCTTC 

CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCTCTGAGATACCCT 
TCATGAGCCGCCGGGTCTGTTGGATGATTATA 

TGGCTTCCTCCTAACCCCCATCACCATGAGCTrTCCCTrCTGCAATTCCCGG 
35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAGTTGGCATGTGCAGACACAGCCCTCTACGA 
GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTGATTCCTTTCT 
CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACTTGCTCATCCCACATGACTGTGGTGTCCITGTTCTACGGGGCT 
ACCTACATGCTGCCACATTCTTACCACAAGCCAGCCCAGGACAAAGTC 
40 ACACCATTCTCACACCCATGCTGAACGCCCTCATCTACAGCCTTAGAAACAAGGATGTGAC 
TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ID NO: 458). 



AOLFR245 sequences: 

45 MDLKNGSLVTEFILLGFFGRWELQIFFFVTFS 
LSFLDMCLSTATTPKMIIDLLTDH^ 
HIYRTIMSHKLLKGFAILSWH^^ 
LFVIADSGLLSFTCFILLLVSYIVH^ 

ASNKTLAWYTVlTPLUSTPSDrTLRNKKM (SEQ ID NO: 459). 

50 

ATGGATCTTAAAAATGGATCTCTAGTGACCGAGTTTATTTTACTA 
GGGAACTTCAAATTTTCrTCTrTGTGACATTT^ 

AACATTCTCATTATGGTCACAGTGACATGTAGGTCAACCCITCATTCTCCOT 
CCTTGGAAATCTCTCTTTTTTGGACATGTGTCTCTCCACTGCCACAACA 
55 TAGATTTGCTCACTGACCACAAGACCAT^ 

CATGCACTTCnTTGGGGGTGCTGAGATGACrCTTCTGATAATCATGGCCTTTGACAGGTAT 
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GTAGCCATATGTAAACCCCTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 

TTTGCGATACTITCATGGATAATTGGTTTTTTACACT 

GAACTTGCCTTTCTGTGGCCACAATGTCA^ 

TCAAGCTTGCTTGCATTGAAACATACACCCTGGAATTATTTGTCATTGCT 
5 GCTCTCITrCACCTGTTrCATCCrClTGOT 

AAAAAAATCATCACATGGGCTCTCCAAGGCGCTGTCCACATTGTCTGCCCACATCATTGTG 

GTCACTCTGTTCTTTGGACCTITGTATTTITATCT 

CAATAAAACTCTTGCCGTATTTTATACAGTTATCACACCCTTACT 

CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAATATGTTAGTT 
10 CTGCACAGAATTTCTAG (SEQ ID NO: 460). 



AOLFR246 sequences: 

MSPENQSSVSEFIII-GIJIRPEQQAVFFILFLGMYL 
lALTDISFSSVTWKMLMDMRTK^ 
1 5 HYTVIMREELCWLVAVSWII^ 

LVMFIYGVVVrn^FMCILVSYGYIGATILRWS 

PWSSSIDKDVIVAIJVrYTVVTPMIM^ (SEQ ID NO: 

461). 

20 ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTC 
CAGAGCAGO\GGCTGTGTTCnTCACCCT^ 
GAACCTGCTCATCATGCTGCTCATCCAGCT^ 
TCCTCAGCCACTTGGCTCTCACTGACATCTCCTTTTCATCT 

ATGGACATGCGGACTAAGTACAAATCGATCCTCTATGAGGAATGCATTTCTCAGATGTATT 
25 TTTTTATAtTIT^ 

GTTGCCATATGTCACCCTCTCCACTACACT 

AGTGGCTGTATCTTGGATTCTGTCITGTGCCAGCTCCCTCT 

GGCTGTCTTTCTGTGCTGCGAACACCATCCCCCATGTCITCT 

AAGCTGTCCTGCTCAGATATCITCCTCAATGAGCTGGTCATGTTCACAGTAGGGGT 
30 TCATTACCCTGCCATTCATGTGTATCCTGGTATCATATGGCTACATTGGGGCCACCATCCTG 

AGGGTCCCTTCAACCAAAGGGATCCACAAAGCATTGTCCACATGTGGCTCCCATCTCTCTG 

TGGTGTCTCTCTATTATGGGTC^ 

ATTGACAAGGATGTCATTGTGGCTCTCATGTACACGGTGGTCACACCCATGTTGAACCCCT 
TTATCTACAGCCITAGGAACAGGGACA^ 
35 CAACATTTTTCTCCTTGGTGACATCTGA (SEQ ID NO: 462). 



AOLFR247 sequences: 

MGQHNLTVLTEFILMELTRJRPELQIPLFGWLVIYLITWG 
ASVDLGNSTVICTKVIANFVrVTDRNTISYYAC 
40 YYVMSQRLCHVLVGIQYLYSTC^ 

LLSILFSVFNHSSFIJVLVSYMLILLM 

PNSTHFFDTDKMASVPYTLVPMLNPLIYSLR^ (SEQ ID NO: 463). 



ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCTGATGGAACTCACAAGGCGGC 
45 CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTCCT 

AACCTAACTATGATCATTTTGACCAAACTGGACTCCCACTTACATACACCT^ 
TATCAGACATTTGGCTTCTO^ 

CAAATTTTGTTGTGGATCGAAATACTATTTCCTATTATGCATGTGCTG 

TTCCTTATGTTCATTATCAGTGAA'lll^l'CATCCTGTCAGCCATGGCCTATGACCGCTATG^ 
50 GGCCATTTGTAACCCTCTGCTCTATTATGTTATTATGTCTCAGCGACT 

TGGGCATTCAATATCTCTACAGCACATTTCAGGCT 

TTGACCTTCTGTGGCTCTAATGTCATCAGTCATTTTTACTGTG 

TATGCTrTGCTCAAATGCACAGGAAATAGAATTGTTGAGCATACTATTT^ 

TGATCTCCTCCTTTCTGATAGTCre 
55 ATGCATTCTGCAGAGGGCAGGAAAAAGGCTTTCTCCACATGTGGTTCCCAm 

TGGTTGTGTTCTATGGGTCTCTACTCTTCATGTACATGCAGCCCAATTCCACT 
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GATACTGATAAAATGGCnTCTGTGTTTTACACT 

TTACAGCTTAAGAAACGAAGAGGTGAAAAATGCCTTCTATAAGCT 

(SEQIDNO:464). 

5 AOLFR248 sequences: 

MPCMPCALPTGGLIJPHPQHTMM^ 

IILVSHTDVHLHITMYFFIANIJPFLDM QFYISHWLG 
ATECVLLATMSYDRYAAICRPLOT 
NNCmHFFCEMPLIMQIACWTSLNEMEMYI^ 
10 RKAFNTCSSHVAWSLFYGSIIFMYLQPAKSTSHEQGKFIA^ 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 



ATGCCCTGTATGCCCTGTGCTCTTCCCACAGGTGGCCTTTTGCCCCACCCCCAGCATAC^ 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTT^ 

1 5 CCCTCACTAGAAACTGTCCTCTTCATAGTTGTCT^ 

CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTAOT 
TTCTTGCCAACCTCCCCnTCCTGGACATGAGCTTCACCACGAGCATTGTCCC^ 
GCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTC 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACCGCT 

20 ACGCTGCCATCTGCAGGCCACTCCATTACACTGTC 

GCTAGCTTTGGCCTCCTGGCTGGGGGGTCTGACCACCAGCA 
ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACTTCTTTTG 
TTATGCAACTGGCITGTGTGGATACCAGCCrCAATGAGATGGAGATGTACCTGGCCA 
TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCT 

25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTCCCACG 
TGGCTGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCCAGCCAAGAG 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCTGCG 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTA 
TTAGAGAACTGCrGTGGCTCTGCAGGCAAGCTGGCGCAAATrTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 
MKSQIEKSDLKYRAHXQKVTRM^ 

QHVLFrVXLLIYYTSLIGMGME.LIKTDSRLQTPMYFFPQ^ 
NLHFRGCVIQFLWATFATSDCr^^ 
35 NASVHTGITrFSLSFCKSNKINHFFCDGLP 

VTILKMSSTAGRKKSFSTCASHLTAVTIFYGTLSYMYLQPQSNNSQ 
PLIYSLRNKEGK (SEQ ID NO; 467). 

ATGAAAAGTCAAATTGAAAAAAGTGACTTAAAATAT^ 
40 ACAAGGATGTTCCTGCTTTTCTGGGTCCTTCTCTTGGTC 

GGGTCGAGGAAAC^GCACTGAAGTGACTGAATTCCATCTTCTGGGATITGGTGTCCAACA 

GAATTTCAGCATGTCCTTTTCATTGTACnTCTTCTrATCT 

TATTGGAATGATCTTACTCATCA^ 

CACAACATTTGGCTTTTGTTGATATCTGTTATACTTCTGCT 

45 AGCTTCACAGAAGAAAATAATTTGATAACAT^ 

ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAATGGAT^ 
TGCCATCTGTAAGCCCCTTCGCTATCCCATGATCATGTCCCAAACAGTCTACATCCAACTCG 
TAGCrGGCTCATATATTATAGGCTCAATAAATGCCTCTGTACATACAGGTm 
CTGTCCTTCTGCAAGTCTAATAAAATCAATCACTTTTTCTGTG 

50 CCTTTCATGCTCCAACATTGACATCA^^ 

TGATGTTCACTGAGTTGGTCATCATCTITrc 

ATGTCTTCTACTGCTGGGAGGAAAAAATCCrTCTCCACATGTGCCTCCCACCT 
TAACCATTTTCTATGGGACACTCTOTACATGTACITACAGC 
GAGAATATGAAAGTAGCCTCTATATTTTATG 
55 CTATAGCTTGAGAAATAAGGAAGGAAAATAA (SEQ ID NO: 468). 
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AOLFR250 sequences: 

MENQSSISEFFLRGISAPPEQQQSLFGMXMYL^ 
DMGLTSSTVTKMLVMQTRHHTISYT 
STVMRPQVCALMljyLCWVLTNWALTHTFL^^ 
5 MMVFS^GGTVIJWFLCIVTSYIHIW 

PPSIASEEKDIAAAAMYTIVTPMLNPFIY^ (SEQ ID NO: 469). 



ATGGAAAACCAATCC^GCATTTCTGAATTTTTC 

AACAGCAGTCCCTCTrCGGAATTTTCCTGTGTATGTATCriTGTCACCITG 
1 0 CTCATCATCCTGGCCATTGGCTCTGACCTGCACCT^ 
CAACCTGTCITITGTTGACATGGG 

ATACAGACTCGGCATCACACCATCTCCTATACGGGTTGCCTCACGCAAATGTATTTC^ 
GATGTTTGGTGATCTAGACAGCTrCrTCCT 

ATTTGCCACCCCCTCTGCTACTCCACAGTCATGAGGCCCCAAGTCTGTGCCCTAATGCTrGC 
1 5 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACTCA 
CCITCTGTGTGACTGGGGAAATTGCTCACTTTTTCT 
TCATGTTCTGACACCCACATCAACGAGATGATGGTTTTTG 

TCGTCCCCTTTTTATGCATTGTCACCTCCTACATCCACATTGTGCCAGCTATCCTGAGGGTC 
CGAACCCGTGGTGGGGTGGGCAAGGCCTTTTCCACGTGCAGTTCCCACCTCTGCGTTG 
20 GTGTGTTCTATGGGACCCTCTrCAGTGC^ 

AAGGACATTGCAGCAGCTGCAATGTACACCATAGTGACTCCCATGTTGAACCCCrrTTATCT 
ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTTCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ID NO: 470). 



25 AOLFR251 sequences: 

MEGNKTWITDITLPRFQVGPALEILLCGL^ 
IVDISYASNYVPKMLTNLMNQESTISFFPCM 
MLMSWRVCTVLAVASWWSFLLALW 
VIFAACVFnAfGPLCLVLVSYLRILAAIIJ^ 
30 SRffi>EEQQK\aSLFYSLFNPMLNPLIYSI^ (SEQ ID NO: 47 1). 



ATGGAAGGCAACAAGACATGGATCACAGACATCACCTTGCCGCGATTCCAGGTTGGTCCA 
GCACTGGAGATTCTCCTCTGTGGACTTTTCTCTGCCTTCTATACACT 
TGGGGTCATCTITGGGATTATCrGCCTGGACTGTAAGCTTCACACACCCATGTACI^ 
35 TCTCACACCTGGCCATTGTTGACATATCCTATGCTrCCAACTATGTCCCCAAGATGCrGACG 
AATCTTATGAACCAGGAAAGCACCATCTCCTITITTCCATGCATAATGCAGAC^ 
ATTTGGCTTTTGCrCACGTAGAGTGTCrGATTTTGGTGGTGATGTC 

GACATCTGCCACCCCTrACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCTGG 
CTGTGGCTTCCTGGGTGTTCAGCTTCCTCCTG 

40 CTGCCCTTCTGCGGGCCTCATGAAATCAACCACnTCTGTGAAATCCTGTCT 

GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTCATCTTTGCAGCCTGCGTGTTCATCCTG 
GTGGGGCCACTCTGCCTGGTGCTGGTCrCCTACTTGCGCATCCTGGCCGCCATCTTGAGGA 
TCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCCACCTGCTCCTCCCACCTTTGCGTGGT 
GGGACTCTTCTTTGGCAGCGCCATTGTCACGTACATGGCCCCCAAGTCCCGCCATCCTGAG 

45 GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAGCCTTTC 

TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 
AGGCTGACGTGA (SEQ ID NO: 472). 



AOLFR252 sequences: 

50 MRD\NQTLGGDFFLLGIFSQISHPGRLCLLIFSIFLMAVSWM^ 
IDLTYISVTVPKMLVNQLAKDKTISVL^ 

YSVLMSHRVCLLLASGCWFVGSVDGFMLTPIAMSFPFCRSHEIQHFFCEWAVL 
KIFMYLCCVIMLLIPV™ 

PSSYQTPEKDMMSSFFYTILTPVI^IIYSFRNKDVT (SEQ ID NO: 473). 

55 
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ATGCGGCTGGCCAACCAGACCCTGGGTGGTGACITrTTC 
TCTCACACCCTGGCCGCCTCT^ 

AATATTACATTGATACTrCTGATCCACATTGACTCCTCTCT 
TATAAACCAGCTCTCACTCATAGACTTGACATATATTTCTGTCACT 
5 GTGAACC^GCTGGCCAAAGACAAGACCAT^ 

TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGC^ 
ATGTGGCTATCTGCCATCCTCTCCGTTACTCTGT 
CTGGCATCAGGCTGCTGGTTTGTGGGCTCAGTGGATGGCITCATGCT 
TGAGCITCCCCTTCTGCAGATCCCATGAGATTCAGCACITOT 
1 0 TTGAAGCTCTCTTGCTCAGACAC^ 

CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCITACTACT 

ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCTTCACCACCTGCrCCTCCCACATTA^ 
AGTGGTCAGCCTCTTCTATGGAGCTGCT 
ACTCCTGAGAAAGATATGATGTCATCCTTTTTCTACACT^ 
1 5 TATCATTTACAGTTTCAOKxAATAAGGATGTCAC 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPVMCSGNQTSQNQTASTD^ 
20 ILHHSEPRLHTPMYFFISQIAI^ 

AEVFIXAAMAYDRYAAVCRPLITfPLLMNQRVCQLLVSA 
RKJI^FFCETPALLKI^CSDVSLYKMLTYLCCILMLLTPI^ 
IATCSSHMITVLLIJFGASFYTYMLRSSYHTAEQDM3VIV 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACllllllTrCCTCAGGGGGAAACTGTGAGCCAGTCATGTGCTCAGGGAATCAGAOT 

CTCAGAATCAAACAGCAAGCACTGATTTCAC 

TGCTGCCCTCCTCTACACCGTGACCTTCCTTCTT^ 

TCCTCATCCTCCTCATC^ 
30 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTGGGCC 

AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCrTCCACCT 

GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCT 

GTTTGCAGACCTCTCCATTACCCACTGCTGATGAACCAGAGGGTGTGCCAGCTCCT 

CAGCCTGCTGGGTTTTGGGAATGGTTGATGGTTTGTTGCTCACCCCCATTACCA 
35 CCCCTTTTGCCAGTCTAGGAAAATCCTGAGTTTTT^ 

TCTCCTGCTCTGACGTCTCCCrCTATAAGATGCTCACGTACCTGTGCTGCATCCT 

CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 

GAATTCTGCCGCCGGCCGCAGGAAGGCCTC^ 

CTGCTGCTCTTCGGTGCITCCTTCTACACCTACATGCT 
40 GCAGGACATGATGGTGTCTGCCITTTACACCATC 

ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 

ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR2S4 sequences: 
45 MTNTSSSDFTLLGLLWSEAAGIVFTVIIAVFLGAV 
MDTLFICTTWKIXADMVS 
VLMNRKKCLUAAGAWFGGSLDGFLLTPrTMNW 
LMYICCVLMLLMSHSTSYSLILLT^^ 

FHTPEQDKWSAFYTIVTPMLNPL^ (SEQ ID NO: 

50 477). 



ATGACGAACACATCATCCTCTGACTTCACCCTCCTGGGG 
CCGGGATTGTATTTACAGTGATCCTTGCTGTTTTCT^ 
CATGATATTCTTGATTCAGGTGGACTCTCGCCTCCAC 
55 AGCTGTCCATCATGGACACCCTTTTC^ 

GGTTTCTAAAGAGAAGATCATTTCCTTTGTGGCCTGTGGCATCCAG 
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ACCATGATTGGTTCTGAGTTCITCCT 
CTCTAACCCTCTGAGATACCC^^ 

GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCA 
CITACTGTGGCTCCCGAAGTATCAACCATTTTTTCT 
5 GGCCTGTGCAGACACGTCCTTGTATGAAACTCTGATGTACATCTGCTGTGTCCT^ 
CTCATCCCCATCTCTATCATCTCCACTTCCTACTCCCTCATCT 
GCCCTCTGCTGAAGGTCGCAAAAAGGCCTTCACCACITGTTCCT 
AGCATCTTCTATGGGGCTGCOT 

AGCAGGACAAAGTAGTGTCAGCCTTCTATACCATTGTCACGCCCATGCTTAATCCT 
1 0 CTACAGCCTCAGAAACAAGGACGTCATAGGGGCATTTAAAAAGGTATTTGC 
TCTGCTCAGAAAGTAGC^lACAAGTGATGCTTAG (SEQ ID NO: 478). 



AOLFR255 sequences: 

I^QSNYSVYADFILIXjLFSNARFPWIXFAIJLLWL^ 

1 5 hudilyistiwkml^ 

ypvlmsrkicwlwaaawlggsidgflltpvtmqfpfcasreinh^ 
etamwccimmllipfsvisgsytrilitvyrmsea^ 

yvlphsyhtpeqdkavsafv^tpml^ (seq 

ID NO: 479). 

20 

ATGGAGCAGAGGAATTATTCCGTGT^^ 
CCCGTTTCCCCTGGCnTCTCTITGCCCTCATTCT 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAA 
25 GTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCT^ 
TCTACITGACCTTAGCAGGGGCTGA 

GTAGCCATCTGCAACCCTCTGCACTATCCTGTCCTCATGAGCCGCAAGATCT 

TTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTC^ 

GCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAACCACTrCTTCTGCGA 

30 TGAAGCTCTCCrGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTAT 
GATGCTCCTCATCCCTTTCTCTGTCATCTCGGGCTCTTACACAAGAATTCT 
ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCTTCTATGGGGCrGCCATGTACACATACGTGCTGCCTCAI^ 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTTACT 

35 CACTCATTTACAGCCTTAGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 



AOLFR256 sequences: 

MGGKQPWWEFILVGFQVGPALAILLCGLFSVFYTLTLLGNGVIFGn 
40 AEDMSYASlSnWPKMLANLMNQKSTC^ 

QYTVIMSWRVCriLASTCWnSFLMALVfflTH^ 
VVLYAGSAITS^GPLCI^LVSNIillLSRHLEDPVM 

YMAPKSRHPEEQQKVLSLFYSIJWMLNPLIYSLR^ (SEQ ID NO: 

481). 

45 

ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTCCAGGTTGGTCCA 
GCACTGGCGATTCTCCTCTGTGGACTCTTCTCTGTCTTCTATACACT 
TGGGGTCATCirrGGGATTATCTGCCTGGACTCTAAGCTTCACACACCCATGT^ 
TCTCACACCTGGCCATCATTGACATGTCCTATGCTTCCAACAATGTTCCCAAGATGTTGGC 
50 AAACCTAATGAACCAGAAAAGCACCAT^ 
TATTTGGCTITrGCTGTTACAG 

GGCCATCTGCCACCCTTTCCAGTACACTGTCATCATGAGCTGGAGAGTGTGCACGATCCTG 
GCCTCAACATGCTGGATAATTAGCTTTCTCAT^ 
GCCGCCTTTTTGTGGCCCACAAAAGATCAACCAC^ 
55 AATTGGCCTGTGCTGGCCCTAGGCTCAACCAGGTGGTC 

CGTAGAGGGGCCGCTCTGCCTGGAGCrGGTCrCCAACrTGCACATCCTGTCGCGCCA 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACTTACT 

GCATGGTGGGACTCCrTTTTGGCAGCACCATGGTCATGTACATGGCC 

CCCTGAGGAGCAGCAGAAGGTCCTTTCCCTC^ 

CCCTTGATCTACAGCCTGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLFR257 sequences: 
MESNQTWITEVILLGFQVDPAL^^ 
AIVDMSYASSTVPKMLANLVM^^ 
10 QYTUMNWRVCTVI^TCWSI^^ 

QVVLFAGSAFILVGPLCXVLVSYLHI^^^ 

APKSSHSQERRKILSLFYSIJRSIPILNPLIYSLRNAEVK (SEQ ID NO: 483). 



ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
15 GCTCTGGAGTTGTTCCTCTTTGGGTTTTTOT 

TGGGATTATCCTGGGGCTCATCTACnTGGACTCTAGACTGCACACACCCA 

CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCTAAGATGCTAG 

CAAATCTTGTGATGCACAAAAAAGTCATCT 

TATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGTGCT 
20 TGGCAATCTGTCACCCCnTGCAATACACCCTCATTATGAACTGGAGAGTGTGCACT 

GGCCTCAACTrGCTGGATATTTAGCTTTCT 

GGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACTITITCT 

AAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTC 

TCTTAGTGGGGCCGCTCTGCCTGGTGCrGGTCTCCTACTTGCACATCCT 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCT 

TGGTGGGGCTTTTCTTTGGCAGCGCCATTGTC 

TCAAGAACGGAGGAAGATCCTITCCCTGTTTTACAGCC^ 

CTCATCTACAGCCTTAGGAATGCAGAGGTGA/^^ 

CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 
MGDNQSRVTEFILVGFQLSVEMEVLLFWff 
AVIDIYYASSNLLNMLENLVK^ 
HYTVIMNWRVCrVLArrSWACGFSLALI^ 
35 EH'WAGGVFVLVGPI^LMLISYMRn.IAILKIQSKEGRKKAFST 

LVPDNSQRQKQQKILTIJFYSLFNPLLNPLIYSIJRNAQVKG^ (SEQ ID NO: 

485). 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 
40 GAGATGGAAGTGCTCCTCTTCTC 

TGGCATGATCTTGGGGCTCATCTGTCTGGATCCCAGACTGCGCACCCCCATGTACTT 

TGTCAGACTTGGCCGTCATTGACATATACTATGCre 

AAACCTAGTGAAACACAAAAAAACTATCTCGTTCATCTCTTGCATTATG 

TATTTGACrTTTGCTGCTGCAGTGTGCATGATTTTGGTGG 
45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 

GCTATTACTTCCTGGGCATGTGGATTTTCCCTGGCCCTCATAAATCTAATTCT 

GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACITCTTCGGTGAAATTCT 

AAACTGGCCTGTGCAGACACCTGGATTAATGAAATTTTTGTCTTT 

TCTTAGTCGGGCCCCTTTCCTTGATC 
50 AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCTITTCCACCTGCTCCTCCCACCT 

TGGTTGGGCTITACTrTGGCATGGCCATGGTGGTTTACCTGGTCCCAGACAACAGTCAAC 

ACAGAAGCAGCAGAAAATTCTCACCCTGTTTTACAGCCTrTT 

CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAGAAA 
AAGAGGACCATGTGA (SEQ ID NO: 486). 

55 
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AOLFR24B sequences: 
MPSINDTHFYPPFFLLLGIPGLDTL 
LSMIDLGIisTSTIPKMLGIFWF^Q 
LQYTME.T^TISILASVWGRNLVLVTPFVFLI^ 
5 IIYGIMVISYnVDVILIASSYVLIIJRAVFEa.PS 

RFGQNIPHYIHILIJ^YVVWPAL^ (SEQ ID NO: 487) 

ATGCCTTCTATCAATGACACCCACTC 

ACTGGACACTTrACATATCTGGATTTCmCCCATTCT^ 
10 TGGGGAATATGACCATTCTCirTGTGATCAAAACTGAACATAGTCTACACC^ 

CTACTTCCTGGCCATGTTGTCTAT^^ 

TGCTAGGAATCTTCTGGTTCAAC^ 

GTTCnTTATTCACATGTTTACAGGCATGGAGACTGTT^ 

GCHTTGTTGCCATCTGCAACCCTCT^ 
1 5 TATCCTAGCnTCTGTGGTTGTTGGAAGAAATTTAGTTOT 

TTCTGCGTCTGCCATTCTGTGGGCATAACATCGTACCTCACACATACTGTGAGCAC^ 

TCTGGCCGGGTTGGCCTGTGCACCCATTAAGATCAACATAATCTATGGGCTCATGGTGACT 

TCTTATATTATTGTGGATGTGATCXrAATT 

TTTTCGCCITCCCTCTCAA 
20 GTGTTATGCTGTGCTTTTACACACCAG 

AACATTCCCCACrATATCCATATTCTTTTGGCTAACCrGTATGTGGTTGTCCCACCT 

TAACCCTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 

GTACAGAAAGAATAA (SEQ ID NO: 488) 

25 AOLFR33B sequences: 

MLHTNNTQFHPSTFLWGVPGLEDVHVMG^ 
AMLAGTDLGLSTATIPKMLGIFWF^^ 
LRYSME.TNKVIAILGmiVRTLVFVI^ 
GUAFSVGYTOISVIGFSYVQILRAWHLPAW^^ 
30 GE^HYIHILLANLYVWPPALNSVTYGVKTKQIREQ 
(SEQ ID NO: 489) 

ATGCTTCATACCAACAATACACAGTTTCACCCTTCCACCTrCCTCGTAGTGG 
GGCTGGAAGATGTGK:ATGTATGGATTGGCTTCCCCTrCTTTGCGGTGTATCT 
3 5 TCTAGGGAACATCATTATCCTGTTTGTGATACAGACTGAACAGAGCCTCCACCAACCCAT^ 
TTTTACTTCCTAGCCATGTTGGC^^ 
AGATGCTGGGAATTTTCTGGTTTAATCT 

GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 
GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCTTACCAACAAGGTAA 
40 TAGCCATTCTGGGCATAGTCATCATTGT^^ 

CTCACCCTGAGATTGCCTTTCTGTGGTGTCCGGATTATCCCTCATACCT 
GGGCTTGGCAAAGTTAGCTTGTGCCAGTAT^ 

GTGGGATACATTGACATTTCTGTGATTGGATTTTCCTATGTCCAGATCCTCC 
CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGC^CTGA 
45 GTTATGTTGGCnTTCTACCTGCCAGCCCTCTTTTC 
CATCCCTCATTACATCCACATTCTrCTGGCCAATCT 

ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACrTAGGATACTCA 

ACCCTAAAAGCTTTTGGCATTTTGACCCCAAGAGGATCTTCCACA^ 

ATAA (SEQ ID NO: 490) 

50 

AOLFR112B sequences: 
MKNKTVLTEFILLGLTO^ 

LEISFTNIFIPRVLISITTGNKSISFAGCinrQYFFAMFLGATEF 
MSSRiaQUFCSWLGGLMAIIPmLM^ 
5 5 VASVTLWTLVLVILSYAFIK^ 

DTFNKGVALLITSVAPLLNPFIY^ (SEQ ID NO: 491) 
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ATGAAAAATAAAACCGTGTTAACT 
TCCAGGTGGCAGTTTTCACCmCTTTTCOT 
ACTATCCTCATCCTCACCTTGKn , GGACT<XCACCTTCAGACT^ 
5 GAACTTCTCCTTCITGGAAATTTCCTrC^ 

TCACAACAGGGAACAAGAGTATCAGCTTTGCTGGCTGCTTCACT 
GTTCCTTGGGGCTACAGAGTTTTACCTTCTGGCTGCCATC 

ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCT 
TCTGCTCITGGCTGGGTGGGCTAATGGCTATTAT^ 
1 0 GGACTTTTGTGGATCCAACAGACTG^ 

CTCTCATGTTCAGACACAAGCCTCATAGAGAAGGTTGT 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCA 
CTCCCCTCTGCCCAACAAAGGACAA^ 

CTCCCTCTCTTACGGAAGCTGCATGTTTATGTACATTAATCCCTCT 
1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACTTCAlGTTGCT 

TTACACCCTAAGGAACCAACAGGTAAAACAACCCTTCAAGGATATGGTCAAAAAGOT 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFR130B sequences: 

20 MEGKNQTAPSEI^GFDHLNELQYLLFOT 

ALIDICYTTTKWQMMVHLI^EKKnSYGGCVTQLFAF 

YSFIMNKALCSWIAASCWTC^ 

IALLSIGILISWTPFLCm^YLYnsmRIR5SEGRHKA^ 

LEKDmSVLYSWTPMLNPVIYTL (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCAT^ 
ATGAATTGCAGTATTTACTCTTCACCATCTrCTITCTGACCT 
AATGTTTTTATCATTGTGGTGACCATAGCTGATTCCCACCTACACACACCCATGTA 
CCTAGGAAATCITGCCCTTATTGA 
30 GTGCATCTTCTGTCAGAGAAGAAAATCATTT 

CATTCATTTTCITrGTTGGCTCAGAGTGTCTCCT 

ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAAGGCCCT 
TAGCAGCCTCATGCTGGACATGTGGGTTTCTCAACTCAGTGTTGCACACCGTT 
CCACCTGCCCTTCTGTGGTAACAATCAGATCAATTATTTCTTCTG 
35 TCATCTTGTCTTGTGGTGATACTTC^ 

ATAAGCTGGACTCCTTTCCTGTGCATCATCCTTTCCTACC^^ 

GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCCTTTTCCACCTGTGCCTCCCACCT 

ATTGTTATTCTCTATTATGGCAGTGGTATCrTCACGTATGTGAGGC 

TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 
40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 

MAEKDMAHINCTQATEFILVGLTDHQELK^ 
45 YFFLSNIAFVDFCYSSVITPKMLGNFLYKQNVISFDACATQLGCFLTFM^ 
VAICNPLLYMVVMTPGICIQLVAWYSYSFLMAIJ^m 
TCSDTRFKQLWACAGMFISSLLI^ 

TLIFMYLQPSSSHALDTDKMASWYTVIIPMLNPLIY (SEQ ID NO: 

495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTGCACCCAGGCGACAGAGTTTATTCTTGTGG 
GCCTCACAGACCATCAGGAGTTGAAGATGCCCCTCTrTC 
TTCACAGTGGTAGGCAACITGGGTTTGATCCTACrCATTAGAGCG 
CACCAATGTACTTCTTTCTTAGCAACCTAGCTTTTG^ 
55 ACACCCAAAATGCnTGGGAATTTCTTGTACAAACAAAATGTTATAT 
CTACTCAACTGGGCTGCITrCTCACCrTCATGATATCAGAATCCI^ 
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GCCTATGACCGATATGTGGCCATTTGTAACCCTCTATTGTATATGGTTGTAATGACTCCAG 
GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCTTCCT 
ACCATCCTCACCTTCCGCCTCTCCTATTGCCACTCCAACATTGTCAACCATTTCT 
TGACATGCCTCTCCTCAGGCTAACTTGCTCAGACACTCGCTTCA 
5 GCCTGTGCTGGTATCATGTTCATTTC^ 

ATTTCTGCCATCCTGAGGATGCATTCAGCTGAGGGAAGACAGAAGGCm 

GCTCTCACATGCTGGCAGTCACCATATTCTATGGGACCCTCATT^ 

AGCTCTAGCCATGCCCTGGACACAGAC^ 

CCATGTTGAATCCCTTAATCTATAGCCTCCAGAATAAGGAGGTGAAAGAAGCTCTGAAGA 
1 0 AAATCATTATCAATAAAAACTAG (SEQ ID NO: 496) 



AOLFR171C sequences: 
MAEVNIIYVTVFIIXGITN^ 
AFVDLCTSSAITPKMMVNFV^ 
1 5 HYSTLMSRRVQQLVAVPYIYSF^ 

EILIFAFAGFDMISSSSIVLTSYIFIIAAILRIRSTQGQHKAIST 

NHSLDTDKMASVFYTVVn*^^ (SEQ 
ID NO: 497) 

20 ATGGCTGAAGTTAATATCATTTATGTCACTGT^ 

CAGAGCTTCAGGCCCCGTGCTITGGGGTGTTTTTAGTTATCTAT^ 

CAAT(nTGGGTTGATTACTTTAATCAAGATTGATACTCGACTC 

TCCTCAGCCACCTGGCCTTTGTTGACCT 

GTGAATTTTGTTGTGGAACGCAACACCATTCCTTTCCATGCTTGT^ 
25 GTTTTCTCACCTrCATGATCACTGAGTGTTTCCTTCT 

GTCGCCATCTGTAGTCCCCTGCATTATTCAACACTGATGTCAAGAAGAGTCTGCA 

TGGTGGCAGTTCCATATATATACAGCTTCCTGGTTGCCCTCTTCCACACCGTT^ 

CGTCTGACTTACTGTGGCCCAAACTTAATTAACCATTTCT 

AGCTCTGTCCTGCTCAGACACACACATGAAGGAAATTCT 
30 GATATGATCTCTTCCTC^ 

AGGATCCGCTCTACrCAGGGGCAACACAAAGCCATTTCCACCTGTGGCTCCCATATGGTG 

CTGTCACTATTTTCTATGGCACACTGATCrTTATO 

TTGGACACAGACAAGATGGCTTCTGTATTTTACACAGTGGTGATCCCCATGTTAAA 
TAATCTATAGTCTAAGGAACAAAGAAGTGAAAGATGCCTCAAAGAAAGCOT 
35 GTTGTGAAAACITACAGATATTAACATT^ (SEQ ID NO: 

498) 



AOLFR225B sequences: 

MKNRTMFGEFILLGLTNQPELQVMIFIFLFLTYMLSILG 
40 LEISFTSIFIPRFLTSMTTGNKVISFAGCLTQY^ 
MSSRVQQLVFCSWLGGFIAHJPPIILMTQW 
LLAVVTLMVTLVLVTLSYT^ 

GGAFNKG]AVLITSVTPIXNPFIYTLRNQQVKQAFKDSV^ (SEQ ID NO: 499) 

45 ATGAAAAACAGAACCATGTTTGGTGAGTTTACT 

TCCAAGTGATGATATTCATCirrCTGTTCCTCACCTACATGCT 
ACTATTATCACCCTCACCTTACTAGACCCCCACCTCCAGACCCCCATGTAm 
GAATTTCTCOTCnTAGAAATTTCCTTCACATCCA 
TGACAACAGGAAATAAAGTTATCAGCTTTGCTGGCTGCTTGACT 

50 ATTTCTTGGAGCTACCGAGTTTTACCTCCTGGCCTCCA 

TCTGCAAACCCTTGCATTACCTGACTATTATGAGCAGCAGAGTCTGCATACAACT 
CTGCTCCTGGTTGGGGGGATTCCTAGCAATCTrACCACCAATCATCCTGATGACCCAGGTA 
GATTTCTGTGTCTCCAACATTCTGAATCACTATTACTGTGACTATGGGCCT 
TGCCTGCTCAGACACAAGCCTCTTAGAACTGATGGTCATCCrCTTGGCCGTTGTGACT 

55 ATGGTTACTCTGGTGCTGGTGACACTTTCTTACACATACATTATCAGGACT 
TCCCTTCTGCCCAGCAAAGGACAAAGGCCrrTTTCCACTTGTTCCT 
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TCCCTCTCTTATGGCAGCTGCATGTTTATGTACATTAATCCIT 
CTITCAACAAAGGAATAGCTGTACTCATTACTTCGGTTACr 
TATACTTTAAGAAATCAGCAAGTGAAA 
AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequences: * 
MEFVFLAYPSCPELHILSFLGVSLWGLIITGNI^ 
WPHIIANTLQSEKTITLLGCATQMAFFIALGSADC^ 
CVHLWASVISGLFLSLQLVAFIFSI^FCQAQGIEHFFCDVPPVMH^ 
10 AIAVPFFLITTSYTFIVAAIXKIH^ 

DRHSLVYTLGTPLLNPLIYALRNSEMKGAVGRVLTRNCLSQNS (SEQ ID NO: 501) 

ATGGAATTTGTGTTCCTGGCCTATCCCTCCrGC 

GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCAT^ 
1 5 ACAGAAACCTGTCTATGCACATCCATGTACTATTTCCTGGGCAGCCT^ 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 
CATCACTCTCCTGGGCTGTGCCACCCAGATGGCTTTOT 
TGCTTCCTCITGGCTGCCATO 
CCCTCTCCTCATGACATTGACTCrTTGTGTCCAOT 
20 TGTTCCTGTCCTTACAACTGGTGGCCTT 

ATTGAGCACTTCTirTGTGATGTGCCACCAGTCATGCATGTO 
TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCITrCTTC 
ACCACCTCCTACACCTTCATAGTGGCTGCTCTGCTCAAGATCCACTCGGCT 
ACCGGGCCTTCTCCACCTGCTCTTCCCACCTCACTGTGGTGCTGCT 
25 GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAACCCCAAGCAAGATCGGT 

TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCTGAGGAACAGTGA 
GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCTTTCCCAGAACAGCTAG 
(SEQ ID NO: 502) 

30 AOLFR276B sequences: 

MGGFGTMSSTTSFITTGFPEMKGLEH^ 

IJSVNDLGVSFSTLPTVLAAVCFHAPETTFDACIAQMFFIHFSSW 
IJRYATVLTOVRVAHNGISI\^ 
' TINSMYGLFrVlSAFGVDSLLIIXSYVLIL^ 
35 MVHRFGRHAPEYVHKFMSLCTSNALPNYLFHQD (SEQ ID NO: 503) 

ATGGGGGGCTTTGGGACrAACATCTCAAGTACTACCAGCITCACrCT 
AGATGAAGGGTCTGGAGCACTGGCTGGCTGCCCTTCTGCTGCT 

CCTGGGCAACATCCTCATCCTCTTTATCATAAAGGAAGAGCAGAGCTTGCACCAGCCAATG 
40 TACrACTTCCTGTCTCTTTTTTCTGTTAATGACCT 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACTTTTGATGCCTGCCT 
TGTTCTTCATCCACTTTTCCTC 

CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 
CCCACAATGGCATATCCATTGTC^^ 
45 CTGAAGAGACTGCCTTTCTGTAAGGCCAGTGTGGTACTGGCCCATTCCTACT 

CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTGT^ 
TGTCATCTCTGCCmGGTGTAGATTCACTGCTCATCCTCCT 

ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCTrAAGACACTCAACACATGTGTGTC 
ACATATCTATGCAGTGCTGATCnTCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCGAT 
50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGT 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR3HB sequences: 
MDWENCSSLTDFFDLGrn^NPEMKVTLFAW 
55 HLSFCDLCYSTATGPKMLVDLLAK^ 

LLYTVNMSSRVCYIXLTGVYLVGIADALIHMTIAFR^ 
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NELVLFTWGFIEIJSTISGWIS 

SSSYSLDQDKMTSLFYTLVVPMLNPLIYSLR^^ (SEQ ID NO: 505) 



ATGGACTGGGAAAATTGCTCCTCATTAACTGATTT^ 
5 AGAGATGAAAGTGACCCTATTTGCTGTATTCITGGCTGTTTATATCATT 
ATCnTGGAATGATAGTTTTAATCAGAATGGATTACCAACTrCAC^ 
CCTCAGTCATCTGTCTTTCTGTGATCTCTGCTATTCTA 

TAGATCTACTTGCCAAGAACAAGTCAATACCCITCTATGGCTGTGCrCTGCAATTOT 
CTTCTGTATCITrGCAGATTCT 
10 AGGCCATCATCAACCCCCTG^ 
CTTGACTGGGGTTTATCTGGTC^ 

CGCCTATGCTTCTGTGGGTCTAATGAGATTAATCATTTCTTCT 
ATTACTCTCTCGCTCAGATAC^CAGGTCAATGAGTTAGTGTTATTCACCGTCm 
TTGAACTGAGTACCATTTCAGGAGTTTTCATTTCITATTGT^ 
1 5 GAGATACACTCTGCTGAGGGGAGGTTC\AAGCTCT 

CGGTTGCAATTTTCCAGGGAACTCTGCTCTTTATGTATTT 
CTAGATCAAGATAAAATGACCTCATTGTTTTACACCCTrGTGGTTCCCA 
GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAA^ 
TTTATTTTAA (SEQ ID NO: 506) 

20 

AOLFR314 sequences: 

MEVKNCCMVTEFILLGIPHTEGLEMTLFVLFIJ^ 
NLSWDMGFSSVTCPKMLLYLMGLSmSYKDCVCQOTFHFLGSm 
PLRYTVIMWRICVALAVGTWLLGCfflSSILTSLTFrLPYCGPNE 
25 AQRVSFTNVGLISLVCFIXILLSYTO 

PNPMLGTWQILMNLVGPMLNPLIYTLRNKEV^ (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCTGCATGGTGACAGAGTTCATCCTTTTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTTTTTGTCTTATTCI^ 
30 AAATGTGTCTATCCTrGTTGCTGTTATGTCITCTGCT 
TCCTGGGAAACTTGTCTGTGTTTGACA 
GCTCTACCTTATGGGGCTC^ 
TCTTCCATTTCCTCGGGAGCATC 

ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 
35 TGGCTGTGGGCACATGGCTGTTAGGGTGCATTCATTCCAGTATCTrGACCT 
ACCTTGCCATACTGTGGTCCCAATGAAGTGGATC^ 
GCCCTTGGCCTGTGCTGACACATC^ 
ATATCTCTTGTCTGCITrCTGCrrAATTCTT^ 

AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCTTCTCCACCTGCAGTGCTCACCTCATT 
40 GCCATCCTCTGTGCCTATGGGCCCATCATCACTGTCTACCTGCAGCCCACACCCAACCCCA 
TGCTGGGAACCGTGGTACAAATTCTCATGAA^ 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCT^ 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 

45 AOLFR324B sequences: 

^IANDTQFHTSSFLLLGIPGLEDVHI^ 

MLDSIDLSLSTATIPKMLGIFWFNIKEISFGGYLSQMFFIOT 

WYTMILTSKnSLIAGIAVLRSLYMVIPLWIXLRLPF 

FGLGSISLLLUDVLLIILSHnaLYAWCLPSWEARLKALOT 
50 DIPQYIHIPLANLYVVWPTLNPV^ (SEQ ID NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTCCATACTTCTrCATTCCTACT 
GCTAGAAGATGTGCACATCTGGATTGGATTCCCTTTTTTCT 
TGGGAAATGCTGCTATCTTCITrGTGATCCAAACTGAGCAGAGTCTCCA^ 
55 CTACTGCCTGGCCATGTTGGATTCCATTGACCTGAGOT 
ATGCTGGGCATCTTCTCGTTC^ 
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TGTTCTTCATCCATTTCITCACTGT 

CGCTACATTGCCATTTGCAAACCTCTITGGTACACCATGATCCTCACCAGCAA 
GCCTCATTGCAGGCATTGCTGTCCTGAGGAGCITGTACATGGTCATTCCACT 
CCTCTTAAGGTTGCCCTTCTGTGK3ACATCGTATCATCCCTCATACTT 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTATGTTTGGTOT 
TTCTCTCTTGTTATTGGATGTGCTCCTTATTATTCT 
CITCTGCCTGCCCTCCTGGGAAGCTCGA CTCAAAGCT 
GGTGTTATCTTAGCCTTTTCTACACCAGCATTTTTCT 
GATATTCCCCAATATATCCACATTTTCTTGGCTAATCTATATGTGG 
10 CAATCCTGTAATCTATGGGGTCAGAACCAA^ 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 

MALG^STITEFLLLGI^ADPNIRALIJ^FLGIYLL 
1 5 I^FVDLCFSSVIVPKMLENLLSQR^ 

LLYGQmGKQLYMHLWGSWGLGFL^^ 
SRSLIVLLCSTLmGLGNFLLV^^ 

MPNSGSPmLIFSVQYTVVTPM^^ (SEQ ID NO: 511) 

20 ATGGCCTTGGGGAATCACAGCACCATCACCGAGTTC 
CCAACATCCGGGCTCTGCTCITTGT 
AAACCTGATGCTGCTGCTCGTGATCAGGGCT 
TCCTGAGTCACCTCTCTTTTGTTGATCTCTGC^ 

GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGG 
25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGCCTTCT 

TGCTGCCATCCGCCGCCCACTACTTTATGGACAGATCATGGGTAAACAGCTGTATATGCAC 

CTTGTGTGGGGCTCATGGGGACTGGGCTITCTGGACGCACTCATCAATGTC 

TAAACATGGTCITITGTGAAGCCAAAATCATTCACCACTACAGCT 

CCTCCCTCrGTCCTGCrCTGATATCTCCAGAAGCCTC^ 
30 TACATGGGCTGGGAAACTTCCTITr 

CTAAGCATCAGCTCTACCTCGGGCAGAAGCAAGGCCITCT 

CTGCAGTGACACTITACTATGGCTCAGGTTTGCT 

CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCTGAAT^ 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCTCTGAAAAGAACm 
35 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 
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CLAIMS 

What is Claimed: 

1. An isolated nucleic acid sequence selected from the group consisting 

of: 

5 (i) an isolated nucleotide sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
10 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
15 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
20 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
25 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
30 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
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NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
5 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
10 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
1 5 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
20 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
25 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ID NO: 512, or a fragment thereof 
which comprises at least 75 nucleotides; 
30 (ii) an isolated cDNA or an insoluble RNA transcribed therefrom that encodes a 
polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
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ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
5 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ED NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
10 SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
15 NO: 155, SEQ ID NO: 157, SEQ D3 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
20 SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
25 NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 25 1, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
30 SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
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SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
5 SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
10 NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
15 SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
20 NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, or a fragment thereof 
which encodes at least 25 contiguous amino acids of said polypeptide; 
. (iii) a nucleic acid sequence that comprises at least 30% sequence identity with an 
isolated nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, 
25 SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, 
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, 
SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, 
30 SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, 
SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, 
SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, 
SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, 
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SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID 
NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
5 SEQ ID NO: 1 30, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
10 NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ED NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
15 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ED NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ED 
20 NO: 264, SEQ ED NO: 266, SEQ ED NO: 268, SEQ ED NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ED NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ED NO: 286, SEQ ED NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ED NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
25 SEQ ID NO: 310, SEQ ID NO: 3 12, SEQ ID NO: 3 14, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ED NO: 324, SEQ ED NO: 326, 
SEQ ED NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ED NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ED NO: 350, SEQ ED NO: 352, SEQ ID 
30 NO: 354, SEQ ED NO: 356, SEQ ED NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ED NO: 366, SEQ ED NO: 368, SEQ DD NO: 370, SEQ DD 
NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, SEQ ED NO: 378, SEQ ED NO: 380, 
SEQ ED NO: 382, SEQ ED NO: 384, SEQ ED NO: 386, SEQ DD NO: 388, SEQ ED 
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NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
5 NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
10 SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or to a fragment thereof 
1 5 which comprises at least 1 00 contiguous nucleotides thereof; 

(iv) a nucleic acid sequence that encodes a polypeptide having at least 40% 
sequence identity at the amino acid level with a polypeptide having an amino acid 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ED NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
20 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 5 1, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
25 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 11, SEQ ID NO: 113, 
30 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
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SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
5 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 

SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
10 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

SEQ ID NO: 241, SEQ ID NO: 243; SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
15 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 

SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 

SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
20 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

SEQ ID NO: 349, SEQ ID NO: 35 1, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
25 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 

SEQ ID NO: 385, SEQ JD NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
30 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ 3D NO: 419, 

SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 

SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
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NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ED NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
5 NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a nucleic acid sequence encoding at least 50 contiguous 

amino acid residues thereof; 
10 (v) an isolated nucleic acid sequence which encodes an olfactory receptor or a 
fragment thereof that specifically hybridizes and exhibits at least 30% sequence 
identity under stringent conditions to a nucleic acid sequence selected from the group 
consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 
NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID 
15 NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID 
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID 
NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID 
NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID 
NO: 60, SEQ ID NO: 62, SEQ ED NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID 
20 NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID 
NO: 80, SEQ ED NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID 
NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NQ: 106, SEQ ID NO: 108, 
SEQ ID NO: 1 10, SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID 
25 NO: 1 18, SEQ ED NO: 120, SEQ ED NO: 122, SEQ ED NO: 124, SEQ ID NO: 126, 
SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID 
NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, 
SEQ ID NO: 146, SEQ ID NO: 148, SEQ ED NO: 150, SEQ ID NO: 152, SEQ ID 
NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, 
30 SEQ ID NO: 164, SEQ ED NO: 166, SEQ ED NO: 168, SEQ ID NO: 170, SEQ ID 
NO: 172, SEQ ID NO: 174, SEQ ED NO: 176, SEQ ED NO: 178, SEQ ID NO: 1 80, 
SEQ ED NO: 182, SEQ ED NO: 184, SEQ ED NO: 186, SEQ ED NO: 188, SEQ ED 
NO: 190, SEQ ID NO: 192, SEQ ED NO: 194, SEQ ED NO: 196, SEQ ED NO: 198, 
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SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID 
NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, 

SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID 
NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, 
5 SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID 
NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, 

SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID 
NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, 

SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID 
1 0 NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, 

SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID 
NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 

SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 
NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, 
15 SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 

SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID 
NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 

SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
20 NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, 

SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, 

SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 
NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, 
25 SEQ ID NO: 416, SEQ ID NO: 41 8, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID 
NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 

SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, 

SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID 
30 NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, 

SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID 
NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, 

SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID 
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NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, 

SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; 
(vi) an isolated nucleic acid sequence that specifically hybridizes to (i) or a portion 
thereof under stringent hybridization conditions that is at least 20-30 nucleotides in 
5 length; and 

(vii) a naturally occurring allelic or synthetic variant of a nucleic acid sequence 
according to (i) or (ii), containing at least one substitution, deletion or addition 
mutation in the coding region. 

10 2. The isolated nucleic acid sequence of Claim 1 which is selected from 

the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 
NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID 
NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID 
NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID 

1 5 NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID 
. NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID 
NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID 
NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID 
NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID 

20 NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID 
NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, 
SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID 
NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, 
SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID 

25 NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, 
SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, 
SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID 
NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, 

30 SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID 
NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, 
SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID 
NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, 
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SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID 
" NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, 
SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ED 
NO: 242, SEQ ID NO: 244, SEQ ED NO: 246, SEQ ID NO: 248, SEQ ED NO: 250, 
5 SEQ ED NO: 252, SEQ ED NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID 
NO: 260, SEQ ID NO: 262, SEQ ED NO: 264, SEQ ID NO: 266, SEQ ED NO: 268, 
SEQ ED NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ED NO: 276, SEQ ED 
NO: 278, SEQ ED NO: 280, SEQ ED NO: 282, SEQ ED NO: 284, SEQ ED NO: 286, 
SEQ ED NO: 288, SEQ ED NO: 290, SEQ ED NO: 292, SEQ ED NO: 294, SEQ ED 

10 NO: 296, SEQ ED NO: 298, SEQ ED NO.-300, SEQ ED NO: 302, SEQ ED NO: 304, 
SEQ ED NO: 306, SEQ ED NO: 308, SEQ ED NO: 310, SEQ ED NO: 312, SEQ ED 
NO: 314, SEQ ED NO: 316, SEQ ED NO: 318, SEQ ED NO: 320, SEQ ED NO: 322, 
SEQ ED NO: 324, SEQ ED NO: 326, SEQ ED NO: 328, SEQ ED NO: 330, SEQ ED 
NO: 332, SEQ ED NO: 334, SEQ ED NO: 336, SEQ ED NO: 338, SEQ ED NO: 340,, 

15 SEQ ED NO: 342, SEQ ED NO: 344, SEQ ED NO: 346, SEQ ED NO: 348, SEQ ED 
NO: 350, SEQ ED NO: 352, SEQ ED NO: 354, SEQ ED NO: 356, SEQ ED NO: 358, 
SEQ ED NO: 360, SEQ ED NO: 362, SEQ ED NO: 364, SEQ ED NO: 366, SEQ ED 
NO: 368, SEQ ED NO: 370, SEQ ED NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, 
SEQ ED NO: 378, SEQ ED NO: 380, SEQ ED NO: 382, SEQ ED NO: 384, SEQ ED 

20 NO: 386, SEQ ED NO: 388, SEQ ED NO: 390, SEQ ED NO: 392, SEQ ED NO: 394, 
SEQ ED NO: 396, SEQ ED NO: 398, SEQ ED NO: 400, SEQ ED NO: 402, SEQ ED 
NO: 404, SEQ ED NO: 406, SEQ ED NO: 408, SEQ ED NO: 410, SEQ ED NO: 412, 
SEQ ED NO: 414, SEQ ED NO: 416, SEQ ED NO: 418, SEQ ED NO: 420, SEQ ED 
NO: 422, SEQ ED NO: 424, SEQ ED NO: 426, SEQ ED NO: 428, SEQ ED NO: 430, 

25 SEQ ED NO: 432, SEQ ED NO: 434, SEQ ED NO: 436, SEQ ED NO: 438, SEQ ED 
NO: 440, SEQ ED NO: 442, SEQ ED NO: 444, SEQ ED NO: 446, SEQ ED NO: 448, 
SEQ ED NO: 450, SEQ ED NO: 452, SEQ ED NO: 454, SEQ ED NO: 456, SEQ ED 
NO: 458, SEQ ED NO: 460, SEQ ED NO: 462, SEQ ED NO: 464, SEQ ED NO: 466, 
SEQ ED NO: 468, SEQ ED NO: 470, SEQ ED NO: 472, SEQ ED NO: 474, SEQ ED 

30 NO: 476, SEQ ED NO: 478, SEQ ED NO: 480, SEQ ED NO: 482, SEQ ED NO: 484, 
SEQ ED NO: 486, SEQ ED NO: 488, SEQ ED NO: 490, SEQ ED NO: 492, SEQ ED 
NO: 494, SEQ ED NO: 496, SEQ ED NO: 498, SEQ ED NO: 500, SEQ ED NO: 502, 
SEQ ED NO: 504, SEQ ED NO: 506, SEQ ED NO: 508, SEQ ED NO: 510 and SEQ ED 
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NO: 512 or a fragment thereof which comprises at least 75 contiguous nucleotides 
thereof. 

3. The isolated nucleic acid sequence of Claim 1 which encodes a 
5 polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 1 1, SEQ E) NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 

10 ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 

15 ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 

20 NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 

25 SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 

30 NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 



-210- 



WO 01/68805 



PCT/US01/07771 



NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
5 NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 

10 SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ JD NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 

15 NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 

20 SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 

25 NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof 
encoding at least 25 contiguous amino acid residues of said polypeptide. 

30 

4. An isolated nucleic acid sequence having at least 30-60% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID. 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
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NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
5 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

10 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ED NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

15 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 

20 NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ED NO: 236, 

25 SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ED ' 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ED 

30 NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ED NO: 292, SEQ ED NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
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NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
5 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

10 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

15 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 

20 SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ" ID NO: 512; or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

25 5. An isolated nucleic acid sequence having at least 60-80% sequence 

identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 

30 NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
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NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
5 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

10 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

15 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 

20 NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 

25 SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 

30 NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ED NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
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NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
5 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

10 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

15 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

6. An isolated nucleic acid sequence having at least 80-90% sequence 
20 identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
25 NO: 42, SEQ ED NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
30 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
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SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
5 SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 

10 NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 

15 SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 

20 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 

25 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO; 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

30 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
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NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
5 NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
10 SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

7. An isolated nucleic acid sequence having at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 

15 NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 

20 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

25 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

30 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
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SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210^ SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ED NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 

10 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ED NO: 294, SEQ ED NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ED NO: 302, SEQ ED NO: 304, SEQ ID NO: 306, SEQ ED NO: 308, 

15 SEQ ID NO: 310, SEQ ED NO: 312, SEQ ED NO: 314, SEQ ED NO: 316, SEQ ID 
NO: 318, SEQ ED NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ED NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID' 
NO: 336, SEQ ED NO: 338, SEQ ED NO: 340, SEQ ED NO: 342, SEQ ID NO: 344, 
SEQ ED NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 

20 NO: 354, SEQ ED NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ED NO: 366, SEQ ED NO: 368, SEQ ID NO: 370, SEQ ED 
NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ED NO: 384, SEQ ED NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ED NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ED NO: 398, 

25 SEQ ID NO: 400, SEQ ED NO: 402, SEQ ID NO: 404, SEQ ED NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ED NO: 418, SEQ ED NO: 420, SEQ ED NO: 422, SEQ ID NO: 424, SEQ ED 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ED NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ED 

30 NO: 444, SEQ ED NO: 446, SEQ ED NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ED NO: 454, SEQ ID NO: 456, SEQ ED NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ED NO: 470, 
SEQ ED NO: 472, SEQ ED NO: 474, SEQ ED NO: 476, SEQ ID NO: 478, SEQ ID 
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NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or a fragment thereof 
5 comprising at least 1 00 contiguous nucleotides of any of said sequences. 

8. An isolated nucleic acid sequence having at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

10 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

1 5 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

20 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ED NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

25 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ED NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ED NO: 190, SEQ ED 
NO: 192, SEQ ED NO: 194, SEQ ED NO: 196, SEQ ED NO: 198, SEQ ED NO: 200, 

30 SEQ ED NO: 202, SEQ ED NO: 204. SEQ ED NO: 206, SEQ ED NO: 208, SEQ ED 
NO: 210, SEQ ED NO: 212, SEQ ED NO: 214, SEQ ED NO: 216, SEQ ED NO: 218, 
SEQ ED NO: 220, SEQ ED NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ED 
NO: 228, SEQ ED NO: 230, SEQ ED NO: 232, SEQ ED NO: 234, SEQ ED NO: 236, 
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SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
5 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

10 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

15 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

20 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

25 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

30 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 
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9. An isolated nucleic acid sequence according to Claim 1 which encodes 
a polypeptide having at least 40-60% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ JD NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
5 NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 

10 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 

15 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ JD NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

20 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

25 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

30 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
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NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
5 NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 

10 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ED NO: 407, SEQ ID 

15 NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ED NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

20 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ED NO: 461, SEQ ED 
NO: 463, SEQ ID NO: 465, SEQ ED NO: 467, SEQ ED NO: 469, SEQ ED NO: 471, 
SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED NO: 477, SEQ ED NO: 479, SEQ ED 
NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, SEQ ED NO: 487, SEQ ED NO: 489, 
SEQ ED NO: 491, SEQ ED NO: 493, SEQ ED NO: 495, SEQ ED NO: 497, SEQ ED 

25 NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ED NO: 505, SEQ ED NO: 507, 
SEQ ED NO: 509 and SEQ ED NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

10. An isolated nucleic acid sequence according to Claim 1 which encodes 
30 a polypeptide having at least 60-70% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ED NO: 1, SEQ ED 
NO: 3, SEQ ED NO: 5, SEQ ED NO: 7, SEQ ED NO: 9, SEQ ED NO: 11, SEQ ED 
NO: 13, SEQ ED NO: 15, SEQ ED NO: 17, SEQ ED NO: 19, SEQ ED NO: 21, SEQ ED 
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NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
5 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 

10 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

15 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

20 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

25 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

30 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
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SEQ ID NO: 329, SEQ ID.NO: 331, SEQ DD„NO: 333,-SEQDD NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ED NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
5 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ED NO: 405, SEQ ID NO: 407, SEQ ED 

10 NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ED NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ED NO: 437, SEQ ED NO: 439, SEQ ID NO: 441, SEQ ED NO: 443, SEQ ED 
NO: 445, SEQ ED NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ED NO: 453, 

15 SEQ ID NO: 455, SEQ ED NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ED NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ED NO: 475, SEQ DD NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, SEQ ID NO: 487, SEQ ED NO: 489, 
SEQ ED NO: 491, SEQ DD NO: 493, SEQ ED NO: 495, SEQ ID NO: 497, SEQ DD 

20 NO: 499, SEQ DD NO: 501, SEQ DD NO: 503, SEQ DD NO: 505, SEQ ED NO: 507, 
SEQ DD NO: 509 and SEQ DD NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

11. An isolated nucleic acid sequence according to Claim 1 which encodes 
25 a polypeptide having at least 70-80% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ED NO: 1, SEQ DD 
NO: 3, SEQ ED NO: 5, SEQ ED NO: 7, SEQ DD NO: 9, SEQ DD NO: 11, SEQ DD 
NO: 13, SEQ ED NO: 15, SEQ DD NO: 17, SEQ DD NO: 19, SEQ DD NO: 21, SEQ ID 
NO: 23, SEQ DD NO: 25, SEQ DD NO: 27, SEQ DD NO: 29, SEQ DD NO: 31, SEQ DD 
30 NO: 33, SEQ ED NO: 35, SEQ ED NO: 37, SEQ DD NO: 39, SEQ ED NO: 41, SEQ ED 
NO: 43, SEQ DD NO: 45, SEQ ED NO: 47, SEQ ED NO: 49, SEQ DD NO: 51, SEQ DD 
NO: 53, SEQ DD NO: 55, SEQ DD NO: 57, SEQ DD NO: 59, SEQ DD NO: 61, SEQ DD 
NO: 63, SEQ DD NO: 65, SEQ DD NO: 67, SEQ DD NO: 69, SEQ DD NO: 71, SEQ DD 
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NO: 73, SEQ ID NO: 75, SEQ ED NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
5 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

10 NO: 157, SEQ ED NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

15 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ED NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

20 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ED NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

25 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ED NO: 329, SEQ ED NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

30 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ED NO: 345, 
SEQ ED NO: 347, SEQ ID NO: 349, SEQ ED NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ED NO: 365, SEQ ED NO: 367, SEQ ED NO: 369, SEQ ID NO: 371, SEQ ID 
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NO: 373, SEQ ID NO: 375, SEQ ED NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
5 NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ED NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

10 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ED NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

15 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ED NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

12. An isolated nucleic acid sequence according to Claim 1 which encodes 
20 a polypeptide having at least 80-90% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ED NO: 1, SEQ ED 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ED NO: 9, SEQ ED NO: 11, SEQ ED 
NO: 13, SEQ ED NO: 15, SEQ ED NO: 17, SEQ ED NO: 19, SEQ ED NO: 21, SEQ ED 
NO: 23, SEQ ED NO: 25, SEQ ED NO: 27, SEQ ED NO: 29, SEQ ED NO: 31, SEQ ED 
25 NO: 33, SEQ ED NO: 35, SEQ ED NO: 37, SEQ ED NO: 39, SEQ ED NO: 41, SEQ ED 
NO: 43, SEQ ED NO: 45, SEQ ED NO: 47, SEQ ED NO: 49, SEQ ED NO: 51, SEQ ED 
NO: 53, SEQ ED NO: 55, SEQ ID NO: 57, SEQ ED NO: 59, SEQ ED NO: 61, SEQ ED 
NO: 63, SEQ ED NO: 65, SEQ ED NO: 67, SEQ ED NO: 69, SEQ ED NO: 71, SEQ ED 
NO: 73, SEQ ED NO: 75, SEQ ED NO: 77, SEQ ED NO: 79, SEQ ED NO: 81, SEQ ED 
30 NO: 83, SEQ ED NO: 85, SEQ ED NO: 87, SEQ ED NO: 89, SEQ ED NO: 91, SEQ ED 
NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ED NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ED NO: 105, SEQ ED NO: 107, SEQ ED NO: 109, SEQ ED NO: 11 1, 
SEQ ED NO: 113, SEQ ED NO: 115, SEQ ED NO: 117, SEQ ED NO: 119, SEQ ED 
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NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
5 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ED NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ED 
NO: 175, SEQ ID NO: 177, SEQ.BD NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ JD NO: 199, SEQ H> NO: 201, 

10 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

15 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

20 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

25 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ED NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ED NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ED NO: 371, SEQ ID 
NO: 373, SEQ ED NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ED NO: 381, 

30 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ED 
NO: 391, SEQ ID NO: 393, SEQ ED NO: 395, SEQ ED NO: 397, SEQ ED NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
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SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

5 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

0 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

13. An isolated nucleic acid sequence according to Claim 1 which encodes 

5 a polypeptide having about 90-99% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
- NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ E> NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 

0 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 

5 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91 , SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 

0 SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
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SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
5 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

10 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

15 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

20 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 

25 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 

30 NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
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NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
5 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

14. An isolated nucleic acid sequence which exhibits at least 50% 

10 sequence identity with a nucleic acid sequence selected from the group consisting of: 
' SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ JD NO: 38, SEQ ID NO: 40, SEQ 

1 5 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

20 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

25 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ED NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

30 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ DO NO: 214, SEQ ID NO: 216, SEQ ID 
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NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 
SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
5 NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 

10 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

15 NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

20 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

25 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ED NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

30 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ED NO: 484, SEQ ED NO: 486, SEQ ED 
NO: 488, SEQ ED NO: 490, SEQ ED NO: 492, SEQ ED NO: 494, SEQ EO NO: 496, 
SEQ ED NO: 498, SEQ ED NO: 500, SEQ ED NO: 502, SEQ ED NO: 504, SEQ ED 
NO: 506, SEQ ED NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
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sequence which exhibits at least 50% sequence identity to a fragment comprising at 
least 100 contiguous nucleotides of said nucleic acid sequence. 

15. An isolated nucleic acid sequence which exhibits at least 60% 
5 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 

10 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

15 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

20 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

25 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ED NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ E> 
NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 

30 SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
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SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 
5 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

10 . NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

15 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

20 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

25 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
sequence which exhibits at least 60% sequence identity to a fragment comprising at 

30 least 100 contiguous nucleotides of said nucleic acid sequence. 

16. An isolated nucleic acid sequence that exhibits at least 70% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
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NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ED NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
5 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 

10 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ED NO: 102, SEQ ID NO: 104, SEQ ED NO: 106, SEQ ED NO: 108, SEQ ED NO; 1 10, 
SEQ ID NO: 112, SEQ ED NO: 114, SEQ ED NO: 116, SEQ ED NO: 118, SEQ ED 
NO: 120, SEQ ED NO: 122, SEQ ED NO: 124, SEQ ED NO: 126, SEQ ED NO: 128, 
SEQ ED NO: 130, SEQ ED NO: 132, SEQ ED NO: 134, SEQ ED NO: 136, SEQ ED 

15 NO: 138, SEQ ED NO: 140, SEQ ED NO: 142, SEQ ED NO: 144, SEQ ED NO: 146, 
SEQ ED NO: 148, SEQ ED NO: 150, SEQ ED NO: 152, SEQ ID NO: 154, SEQ ED 
NO: 156, SEQ ED NO: 158, SEQ ED NO: 160, SEQ ED NO: 162, SEQ ED NO: 164, 
SEQ ED NO: 166, SEQ ED NO: 168, SEQ ED NO: 170, SEQ ED NO: 172, SEQ ED 
NO: 174, SEQ ED NO: 176, SEQ ED NO: 178, SEQ ED NO: 180, SEQ ED NO: 182, 

20 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ED NO: 190, SEQ ID 
NO: 192, SEQ ED NO: 194, SEQ ED NO: 196, SEQ ED NO: 198, SEQ ED NO: 200, 
SEQ ED NO: 202, SEQ ED NO: 204. SEQ ED NO: 206, SEQ ED NO: 208, SEQ ED 
NO: 210, SEQ ED NO: 212, SEQ ED NO: 214, SEQ ED NO: 216, SEQ ED NO: 218, 
SEQ ED NO: 220, SEQ ED NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ED 

25 NO: 228, SEQ ED NO: 230, SEQ ED NO: 232, SEQ ED NO: 234, SEQ ED NO: 236, 
SEQ ED NO: 238, SEQ. ED NO. 240, SEQ ED NO: 242, SEQ ED NO: 244, SEQ ED 
NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, SEQ ED NO: 252, SEQ ED NO: 254, 
SEQ ED NO: 256, SEQ ED NO: 258, SEQ ED NO: 260, SEQ ED NO: 262, SEQ ED 
NO: 264, SEQ ED NO: 266, SEQ ED NO: 268, SEQ ED NO: 270, SEQ ED NO: 272, 

30 SEQ ED NO: 274, SEQ ED NO: 276, SEQ ED NO: 278, SEQ ED NO: 280, SEQ ED 
NO: 282, SEQ ED NO: 284, SEQ ED NO: 286, SEQ ED NO: 288, SEQ ED NO: 290, 
SEQ ED NO: 292, SEQ ED NO: 294, SEQ ED NO: 296, SEQ ED NO: 298, SEQ ED 
NO: 300, SEQ ED NO: 302, SEQ ED NO: 304, SEQ ED NO: 306, SEQ ED NO: 308, 
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SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
5 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

10 NO: 390, SEQ ID NO: 392, SEQ ED NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

15 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ DD NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

20 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ DD NO: 512 or a nucleic acid sequence 
having at least 70% sequence identity with a fragment thereof comprising at least 100 

25 contiguous nucleotides thereof. 

17. An isolated nucleic acid sequence that exhibits at least 80% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
30 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ DD NO: 30, SEQ DD 
NO: 32, SEQ DD NO: 34, SEQ ID NO: 36, SEQ DD NO: 38, SEQ DD NO: 40, SEQ DD 
NO: 42, SEQ DD NO: 44, SEQ ID NO: 46, SEQ DD NO: 48, SEQ DD NO: 50, SEQ DD 
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NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
5 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 

10 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

15 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

20 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

25 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

30 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
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NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
5 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

10 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

15 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 80% sequence identity with a fragment thereof comprising at least 100 

20 contiguous nucleotides thereof. 

18. An isolated nucleic acid sequence that exhibits at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

25 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 1 8, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

30 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
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DD NO: 102, SEQ DD NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
5 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

10 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

15 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ DD NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ED NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

20 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ DD 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ DD NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

25 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ DD NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ DD NO: 342, SEQ DD NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ DD NO: 350, SEQ DD NO: 352, SEQ DD 
NO: 354, SEQ DD NO: 356, SEQ DD NO: 358, SEQ ED NO: 360, SEQ DD NO: 362, 

30 SEQ DD NO: 364, SEQ DD NO: 366, SEQ DD NO: 368, SEQ DD NO: 370, SEQ DD 
NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, SEQ ED NO: 378, SEQ ED NO: 380, 
SEQ ED NO: 382, SEQ ED NO: 384, SEQ ED NO: 386, SEQ DD NO: 388, SEQ ED 
NO: 390, SEQ ED NO: 392, SEQ ED NO: 394, SEQ ED NO: 396, SEQ ED NO: 398, 
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SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
5 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID • 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

10 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 85% sequence identity with a fragment thereof comprising at least 100 

15 contiguous nucleotides thereof. 

19. An isolated nucleic acid sequence that exhibits at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

20 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 1 8, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ E> NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

25 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 

30 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ED NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
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SEQ ED NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
5 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

10 NO: 228, SEQ ED NO: 230, SEQ ID NO: 232, SEQ ED NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, SEQ ED NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ED NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ED NO: 266, SEQ ED NO: 268, SEQ ED NO: 270, SEQ ED NO: 272, 

15 SEQ ID NO: 274, SEQ ED NO: 276, SEQ ID NO: 278, SEQ ED NO: 280, SEQ ID 
NO: 282, SEQ ED NO: 284, SEQ ED NO: 286, SEQ ED NO: 288, SEQ ED NO: 290, 
SEQ ID NO: 292, SEQ ED NO: 294, SEQ ID NO: 296, SEQ ED NO: 298, SEQ ID 
NO: 300, SEQ ED NO: 302, SEQ ED NO: 304, SEQ ED NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ED NO: 312, SEQ ID NO: 314, SEQ ED NO: 316, SEQ ID 

20 NO: 318, SEQ ED NO: 320, SEQ ED NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ED NO: 330, SEQ ID NO: 332, SEQ ED NO: 334, SEQ ID 
NO: 336, SEQ ED NO: 338, SEQ ED NO: 340, SEQ ED NO: 342, SEQ ID NO: 344, 
SEQ ED NO: 346, SEQ ED NO: 348, SEQ ID NO: 350, SEQ ED NO: 352, SEQ ED 
NO: 354, SEQ ED NO: 356, SEQ ED NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

25 SEQ ED NO: 364, SEQ ED NO: 366, SEQ ID NO: 368, SEQ ED NO: 370, SEQ ED 
NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ED NO: 382, SEQ ED NO: 384, SEQ ED NO: 386, SEQ ED NO: 388, SEQ ED 
NO: 390, SEQ ID NO: 392, SEQ ED NO: 394, SEQ ID NO: 396, SEQ ED NO: 398, 
SEQ ID NO: 400, SEQ ED NO: 402, SEQ ID NO: 404, SEQ ED NO: 406, SEQ ED 

30 NO: 408, SEQ ED NO: 410, SEQ ED NO: 412, SEQ ED NO: 414, SEQ ED NO: 416, 
* SEQ ED NO: 418, SEQ ED NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ED 
NO: 426, SEQ ED NO: 428, SEQ ED NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ED NO: 436, SEQ ID NO: 438, SEQ ED NO: 440, SEQ ED NO: 442, SEQ ED 
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NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
5 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 90% sequence identity with a fragment thereof comprising at least 100 
10 contiguous nucleotides thereof. 

20. An isolated nucleic acid sequence that exhibits at least 95% sequence 
identity with a nucleic acid sequence selected from the group -consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

15 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

20 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

25 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ 3D 

30 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
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NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
5 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ E> NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

10 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

15 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

20 SEQ ED NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

25 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ E) NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

30 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
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SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 95% sequence identity with a fragment thereof comprising at least 100 
5 contiguous nucleotides thereof. 

21. An isolated nucleic acid sequence that exhibits about 96-99% sequence 
identity with a nucleic acid sequence encoding an olfactory receptor selected from the 
group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, 

10 SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, 
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, 
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, 
SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, 
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, 

15 SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, 
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, 
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, 
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, 
SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID 

20 NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, 
SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID 
NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, 
SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID 
NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, 

25 SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID 
NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, 
SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID 
NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, 
SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID 

30 NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, 
SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID 
NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, 
SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID 
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NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, 
SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID 
NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID 
5 NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, 
SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID 
NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, 
SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID 
NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, 

10 SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID 
NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, 
SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID 
NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, 
SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID 

15 NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, 
SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID 
NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, 
SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID 
NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, 

20 SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID 
NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, 
SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID 
NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, 
SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID 

25 NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, 
SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID 
NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, 
SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID 
NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, 

30 SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID 
NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 
or a fragment having at least 96-99% sequence identity with a fragment thereof 
comprising at least 100 contiguous nucleotides thereof. 
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22. A nucleic acid sequence which encodes for a functional olfactory 
receptor polypeptide, wherein said nucleic acid sequence comprises a portion which is 
at least 100 nucleotides in length and exhibits at least 40% sequence identity with at 
5 least 100 contiguous nucleotides of a portion of an olfactory receptor encoding a 
nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ED 
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID 
NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID 

10 NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID 
NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID 
NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID 
NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID 
NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID 

15 NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID 
NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ 
ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, 
SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID 
NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, 

20 SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID 
NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, 
SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID 
NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, 
SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID 

25 NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, 
SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID 
NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, 
SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID 
NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, 

30 SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID 
NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, 
SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID 
NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, 
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SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID 
NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, 
SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID 
NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, 
5 SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID 
NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, 
SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, 
SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID 

10 NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, 
SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID 
NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, 
SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID 
NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, 

15 SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID 
NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, 
SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID 
NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, 
SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID 

20 NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, 
SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID 
NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, 
SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID 
NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, 

25 SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ED NO: 480, SEQ ID 
NO: 482, SEQ ID NO: 484, SEQ ED NO: 486, SEQ ID NO: 488, SEQ ED NO: 490, 
SEQ ED NO: 492, SEQ ED NO: 494, SEQ ED NO: 496, SEQ ED NO: 498, SEQ ED 
NO: 500, SEQ ED NO: 502, SEQ ED NO: 504, SEQ ED NO: 506, SEQ ED NO: 508, 
SEQ ID NO: 510 and SEQ ED NO: 512. 

30 

23 . The nucleic acid sequence of Claim 22 which is a chimeric nucleic acid 
sequence, wherein said nucleic acid sequence is produced by combining portions of at 
least two different G protein-coupled receptors. 
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24. The chimeric nucleic acid sequence of Claim 23 wherein said two 
different G protein-coupled receptors are olfactory receptors. 

5 25. The chimeric nucleic acid sequence of Claim 23 wherein said chimeric 

sequence contains at least 200 contiguous nucleotides that are at least 40% identical to 
a portion of one of said olfactory receptor encoding nucleic acid sequences. 

26. An isolated nucleic acid sequence according to Claim 1, wherein said 
10 isolated nucleic acid sequence is directly or indirectly attached to a nucleic acid 

sequence that encodes a detectable polypeptide. 

27. The nucleic acid sequence of Claim 26, wherein said detectable 
polypeptide is green fluorescent protein, or a fragment or variant thereof. 

15 

28. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 40% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 3 1, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

25 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

30 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
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NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
5 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 

10 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 

15 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 

20 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 

25 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 

30 SEQ. ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
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SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
5 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
1 0 translocation of said polypeptide on the surface of a cell. 

29. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 50% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

15 NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 

20 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

25 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

30 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ED NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
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NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
5 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

10 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

15 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

20 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

25 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

30 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
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SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
5 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide oh the surface of a cell. 

30. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 60% sequence identity with a polypeptide selected from the group 

10 consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 

1 5 NO: 49, SEQ ID NO: 5 1 , SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ED NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 

20 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ED NO: 109, SEQ ED NO: 111, SEQ ED NO: 113, SEQ ED NO: 115, SEQ ED 
NO: 117, SEQ ED NO: 119, SEQ ED NO: 121, SEQ ED NO: 123, SEQ ED NO: 125, 
SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, SEQ ED NO: 133, SEQ ED 
NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED NO: 141, SEQ ED NO: 143, 

25 SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO: 151, SEQ ED 
NO: 153, SEQ ED NO: 155, SEQ ID NO: 157, SEQ ED NO: 159, SEQ ED NO: 161, 
SEQ ID NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, SEQ ED NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ID NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 
SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, SEQ ED 

30 NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ED NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED 
NO: 207, SEQ ED NO: 209, SEQ ED NO: 211', SEQ ED NO: 213, SEQ ED NO: 215, 
SEQ ED NO: 217, SEQ ID NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ ED 
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NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ED NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
5 NO: 261 , SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 

10 SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 

15 NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ED NO: 373, SEQ ED NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ED NO: 385, SEQ ED 
NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, 

20 SEQ ED NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, SEQ ED 
NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, 
SEQ ED NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, SEQ ED 
NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, 
SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED 

25 NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, 
SEQ ED NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED 
NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, 
SEQ ED NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED 
NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, 

30 SEQ ED NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ED 
NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, 
SEQ ED NO: 505, SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionaEy 



-252- 



WO 01/68805 



PCT/US01/07771 



is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

31. An isolated nucleic acid sequence which encodes a polypeptide that 
5 exhibits at least 70% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 3 1, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 

10 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ED NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 

15 NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 

20 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

25 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ED NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

30 NO: 225, SEQ ID NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ E> NO: 237, SEQ ED NO: 239, SEQ ID NO: 241, SEQ ED 
NO: 243, SEQ ID NO: 245, SEQ ED NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ED NO: 253, SEQ ID NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ID 
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NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
5 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 

10 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 

15 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ED NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 

20 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

25 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ED NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

30 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 
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32. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 80% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
5 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

10 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ED NO: 113, SEQ ID NO: 115, SEQ ID 

15 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ED NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 

20 SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 

25 NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 

30 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
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SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ED NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ED NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ED NO: 323, 
5 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ED NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ID NO: 359, 
SEQ ED NO: 361, SEQ ED NO: 363, SEQ ED NO: 365, SEQ ED NO: 367, SEQ ED 

10 NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ED NO: 375, SEQ ED NO: 377, 
SEQ ED NO: 379, SEQ ED NO: 381, SEQ ED NO: 383, SEQ ED NO: 385, SEQ ED 
NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, 
SEQ ED NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, SEQ ED 
NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, 

15 SEQ ED NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, SEQ ED 
NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, 
SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED 
NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ID NO: 449, 
SEQ ED NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED 

20 NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, 
SEQ ED NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED 
NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, 
SEQ ED NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ED 
NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, 

25 SEQ ED NO: 505, SEQ ID NO: 507, SEQ ED NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30 33. An isolated nucleic acid sequence which encodes a polypeptide that 

exhibits at least 85% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ED NO: 1, SEQ ED NO: 3, SEQ ED NO: 5, SEQ ED NO: 7, SEQ ED 
NO: 9, SEQ ED NO: 11, SEQ ED NO: 13, SEQ ED NO: 15, SEQ ED NO: 17, SEQ ED 



-256- 



WO 01/68805 



PCT/US01/07771 



NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45> SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ED NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ E) 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

25 

34. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 90% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 1 1, SEQ ID NO:,13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
30 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
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NO: 59, SEQ ID NO: 61, SEQ ED NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
5 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ED NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

10 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ED NO: 165, SEQ ID NO: 167, SEQ ED NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 
SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, SEQ ED 

15 NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ED NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED 
NO: 207, SEQ ED NO: 209, SEQ ED NO: 211, SEQ ED NO: 213, SEQ ED NO: 215, 
SEQ ED NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ ED 
NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ED NO: 233, 

20 SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ ED 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, 
SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ED 
NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, 
SEQ ED NO: 271, SEQ ED NO: 273, SEQ ED NO: 275, SEQ ED NO: 277, SEQ ED 

25 NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ED NO: 287, 
SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ED NO: 295, SEQ ED 
NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ED NO: 303, SEQ ED NO: 305, 
SEQ ED NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, SEQ ED NO: 313, SEQ ED 
NO: 315, SEQ ED NO: 317, SEQ ED NO: 319, SEQ ED NO: 321, SEQ ED NO: 323, 

30 SEQ ED NO: 325, SEQ ED NO: 327, SEQ ED NO: 329, SEQ ED NO: 331, SEQ ED 
NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ED NO: 341, 
SEQ ED NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ ED NO: 349, SEQ ED 
NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ED NO: 359, 
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SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
5 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

10 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

15 SEQ ED NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID' NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 

20 translocation of said polypeptide on the surface of a cell. 

35. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits about 90-99% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

25 NO: 9, SEQ ID NO: 11, SEQ ED NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ED NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ED NO: 31, SEQ ED NO: 33, SEQ ED NO: 35, SEQ ED NO: 37, SEQ ID 
NO: 39, SEQ ED NO: 41, SEQ ID NO: 43, SEQ ED NO: 45, SEQ ED NO: 47, SEQ ID 
NO: 49, SEQ ED NO: 51, SEQ ED NO: 53, SEQ ED NO: 55, SEQ ID NO: 57, SEQ ED 

30 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ED NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ED NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ DD NO: 83, SEQ ID NO: 85, SEQ ED NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
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NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ K) NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
5 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO:151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

10 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

15 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

20 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

25 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

30 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ JD NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
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SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
5 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ED NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

10 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

15 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

36. The isolated nucleic acid sequence according to Claim 26, wherein said 
isolated nucleic acid sequence is operably linked to a constitutive promoter. 

20 

37. The isolated nucleic acid sequence according to Claim 1, wherein said 
isolated nucleic acid sequence is operably linked to a regulatable promoter. 

38. The isolated nucleic acid sequence of Claim 1, wherein said isolated 
25 nucleic acid sequence is directly or indirectly attached to a nucleic acid sequence 

encoding a mammalian rhodopsin polypeptide or a fragment thereof. 

39. An isolated nucleic acid molecule comprising a nucleotide sequence 
that encodes a fragment of at least 60 contiguous amino acids of a polypeptide having 

30 an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ 
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
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NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
5 NO: 73, SEQ ID NO: 75, SEQ ED NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 

10 NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 

15 SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 

20 NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 

25 SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 

30 NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
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NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
5 NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 

10 SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 

15 NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 

20 SEQ ID NO: 509, and SEQ ID NO: 51 1 . 

40. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 100 amino acids. 

25 41. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 

sequence encodes at least 150 amino acids. 

42. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 200 amino acids. 

30 

43 . The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 250 amino acids. 
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44. The isolated nucleic acid molecule of Claim 39, wherein the 
polypeptide is an olfactory G protein-coupled receptor. 

45. The isolated nucleic acid molecule of Claim 39, wherein the expression 
5 product binds an odorant. 

46. The isolated nucleic acid molecule of Claim 1 comprising a nucleotide 
sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ 
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID 

10 NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID 
NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID 
NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID 
NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID 

15 NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID 
NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID 
NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID 
NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ 
ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 1 12, SEQ ID NO: 1 14, 

20 SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID 
NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, 
SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID 
NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, 
SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID 

25 NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, 
SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID 
NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, 
SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID 
NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. 

30 SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID 
NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, 
SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID 
NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, 
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SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID 
NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, 
SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID 
NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, 
5 SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282,.SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, 
SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID 
NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ED NO: 312, 
SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID 

10 NO: 322, SEQ. ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, 
SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID 
NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, 
SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID 
NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, 

15 SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID 
NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, 
SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID 
NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, 
SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID 

20 NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, 
SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID 
NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, 
SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID 
NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, 

25 SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID 
NO: 466, SEQ ED NO: 468, SEQ ED NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, 
SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ED NO: 482, SEQ ED 
NO: 484, SEQ ED NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, 
SEQ ED NO: 494, SEQ ED NO: 496, SEQ ED NO: 498, SEQ ID NO: 500, SEQ ID 

30 NO: 502, SEQ ID NO: 504, SEQ ED NO: 506, SEQ ID NO: 508, SEQ ED NO: 510 
and SEQ ID NO: 512. 
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47. An expression vector that comprises a nucleic acid sequence according 
to Claim 1. 



48. The expression vector of Claim 47, wherein said vector is a 
5 mammalian, yeast, bacterial or insect expression vector. 

49. A cell which is transfected or transformed with at least one nucleic acid 
sequence according to Claim 1. 

10 50. A mammalian cell according to Claim 49. 



51. A human cell according to Claim 50. 

52. A yeast or insect cell according to Claim 49. 

15 

53. The mammalian cell according to Claim 49 which is selected from the 
group consisting of: an olfactory cell, Chinese hamster ovary cell, baby hamster 
kidney cell, and a myeloma cell. 



20 54. A solid phase comprising at least one isolated nucleic acid sequence 

according to Claim 1. 

55. A solid phase comprising at least one isolated nucleic acid sequence 
according to Claim 1, wherein the solid phase is attached to an array comprising at 

25 least one additional nucleic acid sequence. 

56. The solid phase according to Claim 55 which comprises an array of at 
least 4 different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

30 

57. The solid phase according to Claim 55 which comprises at least 10 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 
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58. The solid phase according to Claim 55 which comprises at least 50 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

5 

59. The solid phase according to Claim 55 which comprises at least 100 
different sequences that encode olfactory receptors or fragments or variants thereof. 

60. An isolated polypeptide that is selected from the group consisting of: 
10 (i) a polypeptide comprising an amino acid sequence selected from the group 

consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
15 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
20 NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
25 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
30 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
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SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
5 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
10 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
15 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
20 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
25 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
30 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 
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(ii) a polypeptide comprising an amino acid sequence that exhibits at least 40% 
sequence identity with an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
5 ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 3 1, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ED NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ED NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
10 ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: lll,SEQIDNO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
15 NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
20 SEQ ED NO: 165, SEQ ED NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ED NO: 179, SEQ ID NO: 181, 
SEQ ED NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, SEQ ED NO: 189, SEQ DD 
NO: 191, SEQ DD NO: 193, SEQ 3D NO: 195, SEQ DD NO: 197, SEQ DD NO: 199, 
SEQ DD NO: 201, SEQ ED NO: 203, SEQ DD NO: 205, SEQ ED NO: 207, SEQ DD 
25 NO: 209, SEQ DD NO: 21 1, SEQ DD NO: 213, SEQ DD NO: 215, SEQ DD NO: 217, 
SEQ ED NO: 219, SEQ DD NO: 221, SEQ DD NO: 223, SEQ DD NO: 225, SEQ ED 
NO: 227, SEQ DD NO: 229, SEQ DD NO: 231, SEQ DD NO: 233, SEQ DD NO: 235, 
SEQ DD NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ DD NO: 243, SEQ ED 
NO: 245, SEQ DD NO: 247, SEQ DD NO: 249, SEQ DD NO: 251, SEQ DD NO: 253, 
30 SEQ ID NO: 255, SEQ ID NO: 257, SEQ DD NO: 259, SEQ DD NO: 261, SEQ ED 
NO:, 263, SEQ DD NO:, 265, SEQ DD NO: 267, SEQ DD NO: 269, SEQ DD NO: 271, 
SEQ ED NO: 273, SEQ DD NO: 275, SEQ ED NO: 277, SEQ DD NO: 279, SEQ ID 
NO: 281, SEQ DD NO: 283, SEQ DD NO: 285, SEQ DD NO: 287, SEQ ED NO: 289, 
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SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
5 . SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
10 NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, 
15 SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
20 NO: 461 , SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
25 SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 

(iii) a polypeptide comprising an amino acid sequence that exhibits at least 60% 
sequence identity with a fragment of a polypeptide according to (i) which fragment is 

at least 40 amino acids in length; 

(iv) a chimeric polypeptide that comprises a portion of a polypeptide according to 
30 (i) or (ii) that is at least 40 amino acids in length and a portion of at least one other G 

protein-coupled receptor; and 

(v) a variant of a polypeptide according to (i) which differs by said polypeptide by 

at least one substitution, addition or deletion modification. 
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61. An isolated polypeptide according to Claim 60 wherein such 
polypeptide exhibits at least 70% sequence identity "with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
5 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

10 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

15 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 

20 SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 

25 NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

30 SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ 3D 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
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SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
5 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

10 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

15 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 

20 NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 

25 SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

62. An isolated polypeptide according to Claim 60 wherein said 
30 polypeptide exhibits at least 80% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
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NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
5 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 

10 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 

15 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 

20 SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 

25 NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 

30 SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
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SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
5 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

10 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

15 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 

20 NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

63. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90% sequence identity with a polypeptide having a 

25 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 

30 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 



-275- 



WO 01/68805 



PCT/US01/07771 



NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
5 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

10 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ JD 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ JD NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

15 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 

20 SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 

25 NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

30 SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ JD NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
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SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
5 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

10 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

1 5 and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. ( 

64. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits about 80-90% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 

20 ED NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

25 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

30 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
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NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
5 NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

10 SEQ ID NO: 223, SEQ ED NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ EO 
NO: 231, SEQ ED NO: 233, SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, 
SEQ ED NO: 241, SEQ ED NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED 
NO: 249, SEQ ED NO: 251, SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, 
SEQ ED NO: 259, SEQ ED NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED 

15 NO: 267, SEQ ID NO: 269, SEQ ED NO: 271, SEQ ED NO: 273, SEQ ED NO: 275, 
SEQ ED NO: 277, SEQ ED NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED 
NO: 285, SEQ ED NO: 287, SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, 
SEQ ED NO: 295, SEQ ED NO: 297, SEQ ID NO: 299, SEQ ED NO: 301, SEQ ED 
NO: 303, SEQ ED NO: 305, SEQ ED NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, 

20 SEQ ED NO: 313, SEQ ED NO: 315, SEQ ED NO: 317, SEQ ED NO: 319, SEQ ED 
NO: 321, SEQ ED NO: 323, SEQ ED NO: 325, SEQ ED NO: 327, SEQ ED NO: 329, 
SEQ ED NO: 331, SEQ ED NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED 
NO: 339, SEQ EO NO: 341, SEQ ED NO: 343, SEQ ED NO: 345, SEQ ID NO: 347, 
SEQ ED NO: 349, SEQ ED NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED 

25 NO: 357, SEQ ED NO: 359, SEQ ED NO: 361, SEQ ED NO: 363, SEQ ED NO: 365, 
SEQ ED NO: 367, SEQ ED NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ED 
NO: 375, SEQ ED NO: 377, SEQ ED NO: 379, SEQ ED NO: 381, SEQ ED NO: 383, 
SEQ ED NO: 385, SEQ ED NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED 
NO: 393, SEQ ED NO: 395, SEQ ED NO: 397, SEQ ID NO: 399, SEQ ED NO: 401, 

30 SEQ ED NO: 403, SEQ ED NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED 
NO: 411, SEQ ED NO: 413, SEQ ED NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, 
SEQ ED NO: 421, SEQ ED NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED 
NO: 429, SEQ ED NO: 431, SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, 
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SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
5 SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

10 

65. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90-95% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 

15 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 

20 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71 , SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 1 05, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, 

25 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 

30 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
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NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
5 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 

10 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 

15 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 

20 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

25 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

30 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
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SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

5 66. An isolated polypeptide according to Claim 60 wherein said 

polypeptide exhibits about 95-99% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 

10 NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 3 1, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ.ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ID 

15 NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 

20 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

25 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

30 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
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NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
5 NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
' NO: 303, SEQ ED NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

10 SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 

15 NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

20 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

25 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

30 and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

67. A variant according to Claim 60(v) which comprises at least 5 
conservative amino acid substitutions. 
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68. A variant according to Claim 60(v) which comprises at most 5 
conservative amino acid substitutions. 

5 69. A variant according to Claim 60(v) which comprises 5 to 7 

conservative substitution modifications. 

70. A variant according to Claim 60(v) which comprises 3 to 4 
conservative substitution modifications. 

10 

71. A variant according to Claim 60(v) which comprises 1 or 2 
conservative substitution modifications. 

72. A solid phase comprising at least one directly or indirectly 
15 immobilized isolated polypeptide according to Claim 60, or a cell which expresses 

said polypeptide on the surface thereof. 

73. The solid phase of Claim 72 comprising at least 4 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 

20 polypeptide on the surface thereof. 

74. The solid phase of Claim 72 comprising at least 16 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 
polypeptide on the surface thereof. 

25 

75. The solid phase of Claim 72 comprising at least 25 different 
immobilized polypeptides according to Claim 60 or a cell which expresses said 
polypeptide on the surface thereof. 

30 76. A method of detecting expression of an olfactory receptor gene 

comprising (a) hybridizing at least one sample with a nucleic acid according to Claim 
1 and (b) detecting expression of the olfactory receptor gene by a positive 
hybridization signal. 
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77. A method of screening a library comprising (a) hybridizing the library 
with a nucleic acid according to Claim 1 and (b) detecting one or more olfactory 
receptor clones in the library by a positive hybridization signal. 

5 

78. A recombinant polynucleotide comprising a nucleic acid according to 
Claim 1 attached directly or indirectly to a heterologous nucleic acid. 

79. An expression vector comprising the nucleic acid of Claim 1 and an 
10 operably linked heterologous nucleic acid that drives expression thereof. 

80. A transfected or transformed cell comprising the recombinant 
polynucleotide of Claim 78 introduced into a host cell, or a progeny thereof. 

15 81. A transgenic non-human organism comprising the recombinant 

polynucleotide of Claim 78 introduced into a cell of a host non-human organism, or a 
progeny thereof. 

82. A method of making a recombinant polynucleotide comprising ligating 
20 the nucleic acid of Claim 1 to a heterologous nucleic acid. 

83. The method of Claim 82 wherein the heterologous nucleic acid 
comprises a translational and/or transcriptional regulatory region. 

25 84. A method of making a transfected cell comprising introducing the 

recombinant polynucleotide of Claim 79 into a host cell, and propagating the host cell 
in which the recombinant polynucleotide has been introduced. 

85. A method of detecting specific binding of a putative ligand to an 
30 olfactory receptor comprising (a) contacting the putative ligand with a cell in which 
the expression vector of Claim 79 has been introduced, wherein the olfactory receptor 
is expressed by the cell thereby, and (b) directly or indirectly detecting specific 
binding between the putative ligand and the olfactory receptor. 
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86. A method of making transgenic non-human organism comprising 
introducing the recombinant polynucleotide of Claim 78 into a cell of a host non- 
human organism, or propagating the host non-human organism in which the 

5 recombinant polynucleotide has been introduced. 

87. An isolated protein molecule comprising a fragment of at least 60 
contiguous amino acids of a polypeptide having an amino acid sequence selected from 
the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 

10 NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 

15 NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 

20 ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, SEQ ID NO: 1 15, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 

25 . SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 

30 NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
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NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259; 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ED 
5 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 

10 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 

15 NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
SEQ ED NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ED NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 

20 SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ED NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ED NO: 427, SEQ ID NO: 429, SEQ ID 
NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 

25 NO: 449, SEQ ED NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ED NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ED NO: 463, SEQ ID NO: 465, SEQ ID 
NO: 467, SEQ ID NO: 469, SEQ ED NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 
SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ED NO: 493, 

30 SEQ ID NO: 495, SEQ ID NO: 497, SEQ ED NO: 499, SEQ ID NO: 501, SEQ ID 
NO: 503, SEQ ED NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 
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88. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 100 amino acids. 

89. The isolated protein molecule of Claim 87, wherein the fragment 
5 contains at least ISO amino acids. 

90. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 200 amino acids. 

10 91. The isolated protein molecule of Claim 87, wherein the fragment 

contains at least 250 amino acids. 

92. The isolated protein molecule of Claim 87, which is a functional 
olfactory receptor polypeptide. 

15 

93. The isolated protein molecule of Claim 87, wherein the fragment 
specifically binds an odorant molecule. 

94. A recombinant polypeptide comprising the protein molecule of Claim 
20 87 and a heterologous peptide domain. 

95. The recombinant polypeptide of Claim 94, wherein the heterologous 
peptide domain comprises a G protein-coupled receptor transmembrane domain. 

25 96. The recombinant polypeptide of Claim 94 comprising a seven- 

transmembrane receptor with an olfactoiy receptor ligand-binding domain, wherein 
the olfactory receptor ligand-binding domain is a chimera of at least two different 
olfactory receptors. 

30 97. A method of detecting specific binding of a ligand to an olfactory 

receptor comprising (a) contacting the ligand with the protein of Claim 86, and (b) 
directly or indirectly detecting specific binding between the ligand and the olfactory 
receptor. 
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98. An antibody or antibody fragment that specifically binds a polypeptide 
having an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, 
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ 
5 ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ 
ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ 
ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ 
ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ 
ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ 

10 ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ 
ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ 
ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ 
ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, 
SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 

15 NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, 
SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID 
NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, 
SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID 
NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, 

20 SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID 
NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, 
SEQ ID NO: 115, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID 
NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, 
SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID 

25 NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, 
SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID 
NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, 
SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID 
NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, 

30 SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID 
NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, 
SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID 
NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, 
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SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, 
SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID 
NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, 
5 SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID 
NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, 
SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID 
NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, 
SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID 

10 NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, 
SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID 
NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, 
SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID 
NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, 

15 SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID 
NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, 
SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID 
NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, 
SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID 

20 NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, 
SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID 
NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, 
SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID 
NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, 

25 SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID 
NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511. 

99. A method of detecting specific binding of the antibody of Claim 98 to 
an olfactory receptor comprising (a) contacting the antibody with a sample comprising 

30 the olfactory receptor and (b) detecting specific binding therebetween. 

100. The method of Claim 99, wherein specifip binding of the antibody to a 
cell in the sample identifies the cell as an olfactory cell. 
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101. A method of screening a library of chemical compounds for 
compounds that are involved in olfactory sensation comprising contacting compounds 
in said library with at least one polypeptide according to Claim 87 and identifying 

5 compounds that specifically bind to at least one of said polypeptides. 

102. The method of Claim 101 wherein said library is a combinatorial 
chemical library. 

10 103. The method of Claim 101 wherein said library is a peptide library. 

104. The method of Claim 101 wherein said library is a peptide, encoded 
peptide, benzodiazepine, diversomer, vinylogous polypeptide, nonpeptidal 
peptidominetic, or small molecule organic compound library. 

15 

105. The method of Claim 101 wherein said library is a random 
combination of compounds. 

106. The method of Claim 101 wherein said compounds are screened by 
20 high turning point screening. 

107. The method of Claim 101 wherein said screening is effected using 
animal cells or tissues that express at least one of said polypeptides. 

25 108. A cell-based assay for identifying molecules that interact with an 

olfactory receptor comprising: 

obtaining a cell that expresses at least one polypeptide according to Claim 60 or a 
chimeric protein comprising a portion of said protein and that of another G protein- 
coupled receptor, and which optionally expresses at least one functional G protein; 
30 contacting said cell with a molecule to be screened for its ability to modulate an 

olfactory receptor; and 
detecting whether modulation occurs. 
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109. The method of Claim 108 wherein modulation is detected based on 
changes in intracellular calcium. 

110. The method of Claim 108 wherein modulation is detected by 
5 measuring the transfer of 32P from gamma-labeled GTP to the olfactory receptor 

polypeptide. 

111. The method of Claim 108 wherein modulation is determined based on 
a comparison to a control compound known to modulate the particular olfactory 

1 0 receptor protein. 

112. The method of Claim 108 wherein the G protein is Gal 5 or Gal 6 or 
another promiscuous G protein. 

15 113. The method of Claim 108 wherein modulation is determined by 

detecting whether a change in the level of intracellular cyclic nucleotides occurs. 

1 14. The method of Claim 108 wherein modulation is determined based on 
the level of transcription of said olfactory polypeptide after contacting the cell with the 

20 screened compound. 

115. The method of Claim 108 when said screened compounds are 
synthesized by computer assisted drug devices based on the predicted or actual three- 
dimensional structure of the amino acid sequence of the olfactory protein or a 

25 fragment thereof. 

116. The method of Claim 108 wherein compounds that modulate olfactory 
receptor are identified based on whether they specifically bind to a olfactory receptor 
polypeptide. 

30 

117. The method of Claim 108 wherein modulation refers to the inhibition 
of olfactory receptor function. 
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118. The method of Claim 108 wherein modulation refers to the 
enhancement of olfactory receptor function. 

119. A method for representing the olfactory perception of one or more 
5 odors in one or more mammals, comprising: 

providing values Xi to X„ representative of the quantitative stimulation of each of n 

odor receptors of said mammals; and 
generating from said values a quantitative representation of odor perception, wherein 
at least one of said odor receptors is an odor receptor polypeptide having a sequence 
10 that is at least about 40% identical to a sequence selected from the group consisting 
of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, 
SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, 
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, 
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, 
15 SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, 
SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, 
SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, 
SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, 
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, 
20 SEQ ID NO: 91 , SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, 
SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID 
NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, 
SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID 
NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, 
25 SEQ ID NO: 1 37, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID 
NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, 
SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID 
NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, 
SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID 
30 NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, 
SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID 
NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, 
SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID 
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NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, 
SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID 
NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, 
SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID 
5 NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, 
SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID 
NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, 
SEQ ID NO: 281, SEQ ID NO: 283, SEQ ED NO: 285, SEQ ID NO: 287, SEQ ID 
NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, 
10 SEQ ID NO: 299, SEQ ID NO: 301, SEQ ED NO: 303, SEQ ID NO: 305, SEQ ID 
NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, 
SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID 
NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, 
SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID 
15 NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, 
SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID 
NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, 
SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID 
NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, 
20 SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID 
NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ED NO: 403, SEQ ID NO: 405, 
SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 41 3, SEQ ID 
NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, 
SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID 
25 NO: 433, SEQ ED NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, 
SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID 
NO: 45 1, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, 
SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID 
NO: 469, SEQ ID NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED NO: 477, 
30 SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, SEQ ED 
NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED NO: 493,'SEQ ED NO: 495, 
SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ED 
NO: 505, SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 511. 
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120. The method of claim 119, wherein said representation constitutes a 
point or a volume in n-dimensional space. 

5 121. The method of claim 119, wherein said representation constitutes a 

graph or a spectrum. 

122. The method of claim 119, wherein said representation constitutes a 
matrix of quantitative representations. 

10 

123. The method of claim 119, wherein said providing step comprises 
contacting a plurality of recombinant^ produced olfactory receptors with a test 
composition, and quantitatively measuring the interaction of said composition with 
said receptors. 

15 

124. A method for predicting the odor perception in a mammal generated by 
one or more molecules or combinations of molecules comprising: 

providing values X\ to X n representative of the quantitative stimulation of each of n 
odor receptors of said mammal, for one or more molecules or combinations of 
20 molecules yielding known odor perception in a mammal, 

generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 

odor perception in a mammal; 
providing values Xi to X* representative of the quantitative stimulation of each of n 
25 odor receptors of said mammal, for one or more molecules or combinations of 

molecules yielding unknown odor perception in a mammal; 
generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
unknown odor perception in a mammal; and 
30 predicting the olfactory perception in a mammal generated by one or more molecules 
or combinations of molecules yielding unknown odor perception in a mammal by 
comparing the quantitative representation of odor perception in a mammal generated 
by one or more molecules or combinations of molecules yielding unknown odor 
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perception in a mammal to the quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
odor perception in a mammal, wherein at least one of said odor receptors is a odor 
receptor polypeptide having a sequence that is at least about 40% identical to a 
5 sequence selected from the group consisting of: SEQ ID NO: 1 , SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
10 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
15 NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ED NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
20 NO: 141 , SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
25 SEQ ID NO: 187, SEQ ED NO: 189, SEQ ED NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID 
NO: 213, SEQ ED NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ED NO: 221, 
SEQ ED NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ED 
30 NO: 231, SEQ ED NO: 233, SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, 
SEQ DD NO: 241, SEQ ED NO:243, SEQ ID NO: 245, SEQ ED NO: 247, SEQ ED NO: 
249, SEQ DD NO: 251, SEQ DD NO: 253, SEQ ED NO: 255, SEQ DD NO: 257, SEQ 
DD NO: 259, SEQ ED NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ DD NO: 
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267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ 
ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, 
SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID 
NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, 
5 SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID 
NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, 
SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID 
NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, 
SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID 
10 NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, 
SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID 
NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, 
SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID 
NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, 
15 SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID 
NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, 
SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID 
NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, 
SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID 
20 NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, 
SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID 
NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, 
SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID 
NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, 
25 SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID 
NO: 493, SEQ 3D NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, 
SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID 

NO: 511. 
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